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Philips Communication 
~ Collection 


JP" No matter where you are or where you 
are going, stay totally connected. The Philips 
NINO™ puts e-mail, scheduling, dates and 
numbers in the palm of your hand. For 
even more performance there’s the amazing 
Philips VELO ". The fastest handheld PC*. 
Need to be there 24/7? The Philips Myna ™ 


pager lets you create your own musical 
or tone alerts. And when you're ready 


to check in, the Philips ISIS™ cell phone 


gives you up to six hours of talk time"". 


l've got to admit it's getting better. 


www.PhilipsUSA.com 


* Apri, 1998 Test by CNET: The Computer Network **widh the optional high-capacity 
batery Tak and sandy tres are network dependent and diflerences between networks 
may exist © 1998 Philips Electronics North America Corp. 


{from the wheels that slip to the wheels that grip. 
Pretty bold statement coming from a car company, don’t you think? 
Well, when you put All-Wheel Drive on every vehicle you make, you 


can say things like that. The All-Wheel Driving System is a unique 


combination of three components, all working together to keep 
you in control. The horizontally opposed boxer engine provides better stability. The independent suspension helps 
smooth out the road ahead. And the full-time All-Wheel Drive constantly monitors changing road conditions for 

maximum traction and control, no matter where you find yourself. So stop by your Subaru dealer for a test-drive, visit 


www.subaru.com or call 1-800. WANTAWD. Because rain or shine, a new Subaru will put you in places you can only imagine. 


Subaru All-Wheel Drive 


The Beauty of All-Wheel Drive. 


Its that simple. 


When faced with the wide selection of PCs out there, how do you know if you're 
choosing the right one? It's simple. Start with the brain of your computer-the 


microprocessor. Intel® microprocessors are designed for exceptional performance, 


quality and compatibility. So it’s no wonder they re found in most of the world's 

PCs. To make sure there's one inside your PC, just look for » 

the Intel Inside” logo on the outside. intel. 
The Computer Inside” 


(© 1998 Intel Corporation, Int Inside, the Intel Inside log. "The Computer Imie” and the Bunmy Peopte™ character are trademarks of Intel Corporation. All rights roerved 
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—— WAND TOOLS ü j 


= AR TOOLS o rb 
= You'll need more than a standard level. 
Draft beer and gutter balls eighty vertical feet above the 
Pacific Ocean? Why not? Mankind is already building space stations 
hundreds of miles above the earth. With Stanley's full line of IntelliTools? 
the most technically advanced electronic measuring products available, there's 
no such thing as an impossible blueprint. As a matter of fact, bring it on. 
1-800-Stanley. www.stanleyworks.com. 
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We'll take You there. 


Panic’s about to set in. Lucky for you, the GARMIN StreetPilot 
can get you out of that jam and guide you where you want to go. GPS satellites pinpoint your location on an 
electronic map. Insert a data card and access detailed street information and a huge city database. 
But don't let the technology scare you. You'll find the StreetPilot easy to use right out of the box. 


an address. When you see what you like, drive to it StreetPilot takes navigation technology to the 
Enter an address and using StreetPilot directions. streets. Its around town peace-of-mind thats 


the StreetPilot takes your way home. 


Best of all, with StreetPilot 


portable, affordable and easy 
to use. Call 888-4-GARMIN, 
to find your nearest GARMIN 
dealer. It just might be the last 


time you ask for directions. 


you there. It shows 


that destination on the you'll never be lost. It shows 
map, your position on the map, exactly where 
and directions between the two. 
nearby services. 

Push the FIND button and follow 


the prompts to view the nearest busi- 


you are on the 
map. You can 
store your favorite locations 


so you can always get back 


nesses, attractions, shopping or food. 
1200 East 151st Street, Olathe, KS 66062 
888.4GARMIN fax 913.397.8282 www garmin.com 


(© 1998 GARMIN Corporation 
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Rewriting the Past and the Future 


OUR COVER STORY THIS MONTH WILL INTRODUCE you to Zarya, Polyus, and 
Zond. No, these are not characters from a forthcoming Superman sequel. Rather, 
they are a few of the recently revealed super-secret space vehicles of the former 
Soviet Union. Historians are having a field day with this new information and the 
dissemination of until-now hidden drawings and photographs. A virtual rewrite of 
the history of the cold war is in the offing. A rewrite of the future, meanwhile, is 
taking on feverish proportions among programmers working on the so-called Y2K 
(Year 2000) bug, which has been targeted as a ticking time bomb for computers 
large and small come the new millennium. Managing Editor William G. Phillips reports on the fixes that are in the 
works, but tells us that many will be short-lived—merely shortcuts to patch a problem that was itself caused by a 
shortcut. There are simply too many machines and not enough time to fix and test them all. Worse, some computers 
could come down with Y2K complications well ahead of the next century—as early as April 1999.—Fred Abatemarco 


No Sweat 


I FOUND INTRIGUING the relation- 
ship between hot foods and climate 
in “Some Like It Hot” [Science and 
Technology Newsfront, Aug.]. The 
researchers stated that hot foods may 
be linked to hot climates because 
the foods' antibacterial properties 
allow longer, safer keeping. I have 
noticed, however, that such foods 
also create a sweating response— 
and sweating cools the body. Have 
people living in equatorial regions 
also used spices to help keep cool? 
Matt Applegate 
Columbus, Ohio 


Scientists have considered this theory. 
But, according to Paul Sherman of 
Cornell University's department of. 
neurobiology and behavior, recent 
studies of people in equatorial regions 
have shown that many spices, such 
as garlic, onion, ginger, lemongrass, 
and even chili, do not cause them to 
sweat. Besides, sweating burns a lot 
of energy and depletes the body of 
water. “You're better off simply sit- 
ting in the shade," he says. 


Saving Fuel — Again 


*FUEL-SAVING COMBO" [Automo- 
tive Newsfront, Aug.] discussed 
how BMW and Citroén are plan- 
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ning to use the old idea of combin- 
ing the starter and alternator in an 
automobile engine to save fuel. We 
remember this idea well: Our 1958 
BMW Isetta 300 had a combination 
starter/generator mounted directly 
on the crankshaft. The combination 
worked on the little car's normal 12- 
volt battery. 
John and Sherry Bumgarner 
Morgan Hill, Calif. 


What Millennium? 


I WAS SURPRISED that your intro- 
duction to *Life in the Extreme" 
said the millennium was a mere 17 
months away. Because there was no 
year zero, the current millennium 
ends on December 31, 2000—not 
on December 31, 1999. 
Ken Paulson 
Duxbury, Mass. 


Mathematically, you are correct. By 
common consensus, however, people 
throughout the world have chosen 
the year 2000 to mark the new mil- 
lennium, with celebrations and 
events scheduled for that year. We 
are simply following suit. 


I LIKED your science-fiction short 
story “Life in the Extreme" [Aug.]. 
It was a break from the world of 
technology and gave me something 


HOW TO CONTACT US 


Address: 2 Park Ave., 
New York, NY 10016 
Fax: 212-481-8062 


ARTICLE INQUIRIES 

We have listed the city and state for 
companies mentioned in our articles. 
For further assistance: 

E-mail: reader(2 popsci.com 
www.popsci.com/context/resources 
Fax: 212-481-8062 


LETTERS 

Comments may be edited for space 
and clarity. We regret that we cannot 
answer unpublished letters. 

E-mail: letters@popsci.com 


QUESTIONS FOR FYI 

We answer your questions in the Ask 
Popular Science section of FYI. Only 
letters for publication can be answered. 
E-mail: askpopsci@popsci.com 


SUBSCRIPTION INQUIRIES 

For subscription or delivery problems, 
or change of address, please contact: 
Popular Science 

P.0. Box 51286 

Boulder, CO 80322 

Phone: 800-289-9399 

Web: www.popsci.com/subscribe 
Back issues: 800-647-9964 


POPULAR SCIENCE ONLINE 
Visit our World Wide Web site at 
www.popsci.com 

Or check us out on AOL at 
keyword: popsci 


Senes 


LETTERE 


to ponder. Please include more sto- 
ries like that in upcoming editions 
of the magazine. 

loi8@aol.com 


Choppers Save Lives 


THANK YOU for the excellent cov- 
erage of helicopters and tilt-rotors 
and their importance in rescue mis- 
sions (“Choppers to the Rescue,” 
June]. As Igor Sikorsky said in 1947: 
“If you are in trouble anywhere in 
the world, an airplane can fly over 
and drop flowers, but a helicopter 
can land and save your life.” No- 
thing but a helicopter, also, could 
have lifted the Freedom statue from 
the dome of the U.S. Capitol in 1993 
and then returned the refurbished 
statue unharmed. They are truly 
incredible inventions. To learn more 
about helicopters, readers might visit 
our Helicopter Association Interna- 
tional Web site at www.rotor.com. 
Frank L. Jensen Jr. 
President Emeritus 
Helicopter Association Int'l. 
Alexandria, Va. 


ALife of Invention 


YOUR STORY about Jacob Rabinow 
[Gadget Master," Aug.] brought 
back memories of my early days at 
the National Bureau of Standards. 
There, I worked for Rabinow as an 
experimental machinist. As I read 
your story, I couldn't help but 
remember many of his early ideas 
that have now become practice: how 
he tried many different types of oil 
seals on the magnetic fluid clutch; 
tested ways to move film through 
high-speed motion picture cameras 
that projected across the room; and 
developed a proximity fuse for rock- 
ets that sensed acceleration and 
gauged time as well before detonat- 
ing the rocket. Rabinow.always rec- 
ognized a need before there was a 
requirement. In my book, he's ina 
class with Thomas Edison. 
peterbee@aol.com 
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Home Energy Redux 


YOUR ANSWER about how many 
solar panels a person would need 
to reduce his electric bill to nothing 
(Letters, Aug.] is in error. You said the 
average household uses 6 kilowatt- 
hours (kWh) of electricity per day. I 
think the number is closer to 30. 
O.R. Detraz 
Fort Wayne, Ind. 


Manufacturers and designers typically 
do not include HVAC systems, water 
heaters, and washer/dryers when cit- 
ing energy requirements, because these 
appliances—depending on if they’re 
electric or gas—may not draw power. 
Leaving them out of the equation, 
the average older home uses about 15 
kilowatt-hours of electricity per day, 
says Joseph Wiehagen, an engineer 
with the National Association of 
Home Builders Research Center in 
Upper Marlboro, Maryland. Newer 
homes use about half that. 
Photovoltaic (PV) makers typically 
cite even lower requirements because 
they assume homeowners interested 
in PV would have a newer home and 
insist on the latest in energy-efficient 
lighting, appliances, windows, and so 
on. These homes could use only 6 
kWh per day, says Wiehagen. 
However, when you include all 
appliances and average it out for the 
entire nation, usage comes to about 27 
kWh per day, says the Edison Electric 
Institute in Washington, D.C. 


Ship Shape 


THANK YOU for your interesting arti- 
cle “Long on Luxury” [July]. Hav- 
ing just completed a cruise on the 
newly stretched Norwegian Wind in 
Canada, I enjoyed a fantastic oppor- 
tunity to see the work up close. 
Anthony Testino 
Jamestown, N.C. 
CORRECTION: The length of the 
Pony Express mail-service route was 
2,000 miles [Looking Back, Sept.]. 
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It goes about a country mile. 
(City mileage may vary.) 


The longest-distance cordless phone there is. 


Panasonic introduces GigaRange, the world’s first 2.4 gigahertz digital cordless phone. 
Never before has a cordless phone been able to go so far and sound so good. 
For more info call 800-211-PANA or visit www.panasonic.com/gigarange 


Panasonic 


Performance may vary depending upon location and atmospheric conditions. just slightly ahead of our time” 


HATS NEW 


EDITED BY SUZANNE KANTRA KIRSCHNER 


Swim Like 
a Dolphin 


TURN YOUR legs into a fish 
tail with the Wave Monofin. 
The flexible thermoplastic 
blade weighs less than 2 
pounds and floats when not 
in use. A release built into 
the foot pocket enables a 
quick escape from the fin. 
Fits male shoe sizes 1 to 
9'4, Price: $40. Finis Inc., 


Card-size Camera 


3941 Holly Dr., Suite F, THE WORLD'S tiniest 24mm 
Tracy CA 95376. APS (Advanced Photo Sys- 
tem) camera, the Endeavor Dinos of a Feather 
<> 1000ix MRC Tiara is about 
the size of a credit card— TWO SPECIES of dinosaur recently 
E FUJIFILM | and it's only as wide as found in China's Liaoning province 
O enocwvonioooa gp = oll of film. Its tough —Protarchaeopteryx robusta with its 
titanium shell slides open feathered tail plume, and Caudipteryx zoui 
Bi to reveal the lens and flash. (reconstruction shown) with distinct feathers 
ia While the Endeavor is tiny, on its tail and forearms—strongly support the 
it's full featured: APS capa- theory that birds evolved from dinosaurs. But 
uct bilities include mid-roll beyond the dinosaur feathers, what cinches it 
= change, print quality im- for some scientists is that the fossils are more 
provement, and print format similar anatomically to birds than any other 
selection. Price: $479. Fuji dinosaurs found to date. www.nature.com 


Photo Film U.S.A., 555 Tax- 
ter Rd., Elmsford NY 10523. 


IF 
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THE QUIETECH corded electric blower/ 
vac is the first to feature a muffler. 
Foam padding in the blower tube plus 
a padded intake reduce noise by 50 
percent—from 70 to 63 on the expo- 
nential decibel scale. The 7.5-pound 
blower produces airspeeds of 195 mph, 
which makes it one of the fastest as well. 
Price: $79. The Toro Co., 8111 Lyndale Ave. 
S., Bloomington MN 55420. 


Note Card 
NOW THAT'S USING your noggin’: Unlike other FIRST CAME the Rex PC 
phones for the hearing impaired that amplify sound, Companion, a clever 
the Miracle Phone transmits the sound through the PC Card display and 
bones in the head to avoid picking up static storage device for 
and background noise. Place the handset contact and cal- 
against a bony area of the skull, such as be- endar informa- 
hind the ear, and the handset's pulsator cre- tion [“Best of 
. ates vibrations that transmit straight to the What’s New,” 
inner ear to recreate the sound of the caller. Dec. '97]. Now 
e. Price: $200. Daewoo Electronics, 120 the Rex Pro moves from 
Chubb Ave., Lyndhurst NJ 07071. a display-only program to a package 


that lets you enter appointments and 
addresses, making it a fully functional 
electronic organizer. Price: $230. 
Franklin Electronic Publishers, One 
Franklin Plaza, Burlington NJ 08016. 


ee, 
(4) 
Compact Powerhouse 


A NEW SHAFT DRIVE system, wider transmission 
ratios, and an improved continuously variable 
automatic transmission make Kawasaki's 
Prairie 300 all-terrain vehicles simpler to 
operate and better able to claw up steep 
hills and tow heavy loads than other 300cc- 
engine ATVs. And while ATV owners have 
long complained that grate-style cargo racks 
let small items fall through, the Prairie 4X4's 
table-style composite racks can carry even 
your lunch safely. Price: $5,299; two-wheel- 
drive version costs $4,499. www.kawasaki.com 
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Loa ES'aluminum powerplant 
generates a stout 225 horsepower 
from a lean 3.2 liters of displace- 
ment. Its aerodynamically taut 
metal skin stretches smoothly over 
the most advanced example of 
cab-forward architecture yet con- 
ceived, the thrift of the car's form 
belying the abundance of space 
within. Its passenger cabin is 
ergonomically efficient, fitted with 
bright, white analog driving 
instruments, and tastefully free of 
plastic-wood veneer. The exterior 
is free of excessive chrome and 
extraneous geegaws. The entire 
automobile is stuffed with innova- 
tive thinking. 

Dodge Intrepid. This changes 
everything. Again. 


Intrepid (8%) The New Dodge 


1-800-4-A-DODGE or wwwdadodge.com 


[WHAT’S NEM 


Big Little Car 
TOYOTA'S Progrès is a com- 
pact sedan with big-car 
luxury. Measuring a mere 
177 inches long, it has a 
109-inch wheelbase—more 
than the 11-inch-longer 
Camry—so go ahead and 
stretch your legs. Options 
include a radar cruise con- 
trol that maintains a set 
distance from the car 
ahead, and curtain-style 
side airbags [“Fighting 
Whiplash,” What's New, 
Aug.]. Available only in 
Japan. Price: $23,800. 


Balanced Blows 


WITH ITS SLIMMED-down neck, 
the Sharkgrip Homing Hammer de- 
livers more force to a striking sur- 
face, creating a larger sweet spot. 

Even if you strike a nail with the 
edge of the hammer, you'll deliver 
enough force to prevent slip- 
ping—and those aching sore 
thumbs. A side head lets you 
reach into tight spaces. Price: 
$34. Takagi Tools, 337-A Figueroa 
St., Wilmington CA 90744. 


Wrist Checker 


CARPAL TUNNEL SYNDROME—damage to the nerves in the wrist—is 
difficult to diagnose, often masquerading as a sprain or arthritis. But 
NC-stat checks for damaged nerves near-instantly by sending an electric 
current down the wrist and into the hand via a flexible strip embedded 
with electrical sensors and a tiny micro- 

processor. The strip measures the 
reaction speed—60 meters 
per second is normal, but 
it can be as slow as 30 
along CTS-damaged 
nerves. Available to 
physicians from 
NeuroMetrix Inc., 
of Cambridge, 
Massachusetts, 
later this year. 


YOU CAN NOW WATCH DVD MOVIES the way they were meant to be seen 
on Toshiba TVs with ColorStream PRO Component inputs—like the The- 
aterWide TW65H80 projection TV (shown)—because they display the 
original noninterlaced signal. When a signal comes from a digital source 
with component video outputs, it’s usually converted from a non- 
interlaced to an interlaced signal, which can lower picture quality. Price: 
$4,100 to $7,300. www.toshiba.com/tacp 
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Where do you want to go today?” Microsoft 


©1998 Microsoft Corporation. AI rights reserved. Microsoft. Where do you want to go today?, Windows and the Windows logo are either registered trademarks or trademarks. 
Of Microsoft Corporation in the United States and/or other countries. Other product and company names mentioned herein may be the trademarks of their respective owners. 


Get the great games and 
products these partners 
make, and you'll discover why 
Windows 98 is the platform 
for hardcore gaming. 


Be carefull 
forces are 
to cajole £ 
if necessan 


TO H 


TU 


€: 


Kingston Logitech GOLE 1228 


Create the ultimate gaming Experience your games with A hot new title for Windows 98. 
machine with Windows 98 and Logitech WingMan* Force™ USB Other games ready to roll are 
plenty of Kingston* memory. joystick. From subtle effects to Baseball 3D, Outwars™ and 
Play to win. Play to rule. huge explosions, WingMan Force Monster Truck Madness* 2. 


delivers incredible realism. 


NSING JN ELECTRONIC ARTS 


The ADA70 Digital PowerCube ATI XPERT@Play 98 3D accelerator More speed, realism and power! The world's largest interactive 

speakers feature streaming True offers the ultimate gaming Choose Monster 3D II, Stealth II entertainment software company 

Digital Audio for crisp, clean and experience for Windows 98 with or Monster Sound accelerator & with hit franchises such as 

clear multimedia excitement. incredible 3D graphics, TV-out audio cards from Diamond, the EA SPORTS;" Need for Speed™ 
and 8 MB of memory. leader in Windows acceleration. and SimCity.” 


Works better. Plays better. 


E 
And Microsoft Windows 98 
is making it easy for them. 


Sw WWE. U.S. Robotics 


With USB compatibility, Experience gaming on the 
programmable buttons and Internet like never before with 
digital-optical technology, our 56K* Faxmodem! Compatible 
Microsoft SideWinder Precision with V.90 standard and x2™ 
Pro joystick unleashes speed technology. World's #1 selling 
and accuracy for every game. modem. 
ne ee sasaat wom mlcrosoft.com/windows9e/Saming/ 


3t up to 312 Kbps. Actual speeds may vary 
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Pas Vibration damper 


WORTH'S COPPERHEAD ACX BAT takes the sting out of an off- 
center hit on a cold day with the world's first electronic vi- 
bration damper in a bat. The electronic shock 
absorber, a modified version of tech- 
nology already applied to skis and 
bike shocks [What's New, Feb.], con- 
verts the mechanical vibrations into 
electrical energy. This energy is then 
turned into heat and dissipated. So now you can hit the bat- 
ting cages all winter long. Price: $300. www.worthinc.com 


Flattest Speakers 
Bigger, Better MEASURING A MERE quarter-inch thick, the three-piece 
Booster x-Space speaker system from Mission Electronics 
of England is the flattest hang-on-the- 
THE FIRST new expendable wall system in the world. It employs 


technology developed by NXT [“Best 
of What's New," Dec. '97], which uses 
complex vibration patterns spread 
over a panel surface to reproduce 
music. The two x-Space satellite 
speakers are 8/4 by 12 inches, and 
the subwoofer is about the size of a 
laptop computer. Available this fall. Price: $899. 

Denon Electronics, 222 New Road, Parsippany NJ 07054. 


booster made in the United 
States in decades, the Boe- 
ing Delta III will make its 
maiden flights this year. With 
more powerful strap-on solid 
rocket motors and a cryo- 
genically propelled single- 
engine upper stage, the 128- 
foot launch vehicle can 
deliver 18,400 pounds 

into low-Earth orbit 
or 8,400 pounds 
into higher orbit — 
twice the pay- 
load of its 
predecessor, 
the Delta II. 
www.boe 
ing.com 


Pickup for Passengers 


SCHEDULED FOR THE 2000 model year, Nissan's concept Fron- 
tier pickup truck marries car comfort with pickup practicality. 
Four forward hinges—a first for a compact truck—and an over- 
size cabin make passengers feel like they're riding in a car. The 
vehicle will likely be powered by a 3.3-liter V6 engine. Nissan 
North America, Box 191, Gardena CA 90248. 
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DO YOU CELEBRATE CREATIVITY? gaer n 
-—77 
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LIFESTYLE? 


HOME THEATER 


SYSTEMS 


Creativity comes from a willingness 
to be different and the technology 
to make it work. Lifestyle” systems 
represent a fundamentally different 
approach to audio, engineered to be 
the best sounding, easiest to use 
home theater systems ever. One lis- 
ten and you'll understand why Stereo 
Review said we had *A decidedly 


different world view."* 


LASEPIE- 


Better sound through research 


E 
T 
i 
i 
Í 


1.800.444.BOSE 
Please Ask For Ext. 676 


Gon JN992286; 


For information on all our products: 
www.bose.com/lifestyle 


Hydrofoil Trimaran 


IN 10 KNOTS OF WIND, THE HYDROPTERE cruises along like a trimaran; at 15 
knots, it rises out of the water on three foils. The unique 60-foot vessel has 
a 90-foot mast and 2,700 square feet of sail and can attain speeds of 40 


Bionic Eyes 


SOMEDAY, artificial light receptors, or photoreceptors, may 
be inserted under damaged retinas to help patients regain 
sight. Normally, the brain creates images by interpreting 
signals relayed from 
the retina via the 
optic nerve; the 
signals contain 
information 
about color 
and bright- 
ness. Now 
researchers at 
Optobionics 
of Wheaton, 
Illinois, have 
demonstrated 
in animals that 
their artificial re- 
ceptors can transmit 
image information to the 


Inner retina 


Outer retina 


Optic nerve 


Tris 
Cornea 


brain, Human trials are ex- 
pected within a few years. 


Implant in 
subretinal space 


knots. Under development by Frenchman Alain 
Thébault since 1994, it's now ready to cross 
the Atlantic—maybe even later this year. 


Going Steady 


CANON'S VISTURA DIGITAL CAMCORDER is the first to use the 
company's recently developed lens shift technology that opti- 
cally—for greater accuracy—rather than digitally corrects 
for inadvertent body motions that cause your videos to blur. 
The camcorder operates in two modes, photo and movie, and 
both can be downloaded to a computer via a Firewire connec- 
tion. The $1,999 camcorder comes with a viewfinder and a 
2.8-inch swiveling LCD screen. Weight is less than 2 pounds. 


Betta than Jetta 


VOLKSWAGEN'S 1999 JETTA, called the Bora in Europe, fea- 
tures an all-new body and a sports suspension for better 
handling. Power options include a 90-horsepower turbo- 
diesel, a 100-hp four-cylinder, and a distinctive 150-hp V5. 
Safety features include seat-mounted side airbags and 
antilock brakes. Available in December. Price not yet set. 


IT MAY NOT BE quite as long 
as Godzilla, but New York 
City's American Museum 

of Natural History has a 25- 
foot monster of its own, a 
baby giant squid. Caught 
last winter by fishermen 

in New Zealand, the squid 
is one of the best-pre- 
served specimens of this 
rare and most mysterious 
animal. Scientists at the 
museum plan to study the 
squid and eventually put 

it on public display. 
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MHAT’S NEW 


TALK ABOUT creature comforts: Cadillac now 
offers the first massaging lumbar seat. 

Your back is soothed by a series of 20 
independent massage rollers that are 
each 19 millimeters in diameter and 
travel 50mm up and down in one 
8.5-second cycle. Lower rollers 
provide added pressure and mas- 
sage. Available on the 
1999-model Seville 
STS, Eldorado Tour- 
ing Coupe, DeVille 
d'Elegance, and De- 
Ville Concours. Price 
has not yet been set. 
www.cadillac.com 


Running Flat Out 


COMPAQ'S NEW Presario 5600 series marries the 
power of a loaded Pentium II computer with 
the visual pizzazz of a flat-screen display. 

The 5610 model ($1,999) zips along at 
350MHz and comes with 64MB of memory 

and an 8GB hard drive, while the 5630 
($2,499) runs at 400MHz and has 128MB 


of memory and a 12GB drive. Each also | 
comes with a Zip drive and DVD-ROM 7 
player, and USB and Firewire ports up z 


front. The 14-inch active-matrix color 
LCD display adds $999 to the total sys- 
tem price. www.compaq.com 


Just uhat | need- software Aha lets me make the wost of Wa big, mouth. 


told. Philips FreeSpeech 3 I 
Put your mouth to work. Visit www.FreeSpeech? 
or call 1-877-856-4154, toll free. 


© 1998 Phiips Consumer Electronics Corporation 


Comet one 


Comet two 


IN A RARE celestial spectacle, two comets were captured plunging into the sun's atmos- 
phere in close succession with the LASCO coronagraph on the Solar and Heliospheric Ob- 
servatory, a joint project of NASA and the European Space Agency to study the interac- 
tion of Earth and the sun. Many of these so-called sungrazers have been sighted, but none 
in such close succession. umbra.nascomm.nasa.gov/comets /SOHO_sungrazers.html 


I4 


Pocket 
Zoom 


THE Olympus 
j Epic Stylus 
Zoom 80 is 
the world’s 
smallest 35mm 
zoom camera. In 
fact, Olympus shrunk 
its zoom lens so much that it fits into the 
original non-zooming Stylus body (4.5 by 2.3 by 1.6 
inches). The weatherproof Epic Stylus Zoom 80 weighs 6.3 
ounces without battery. Price: $180. Olympus America, Two 
Corporate Center Dr., Melville NY 11747. www.olympus.com 


Electronic Gun 


DESIGNED TO KEEP POLICE and soldiers out of 
harm’s way, the Trap T-2 rifle can be operated 
from a handheld remote control device equipped 
with a viewing screen. The rifle is more accurate over 
longer distances than a sharpshooter with a conven- 
tional weapon, tracks moving targets, and focuses in on 
multiple targets in less than 1 second. A network of weapons 


could be operated by a single person. Precision Remotes, 1230 


Brickyard Cove Rd., Point Richmond CA 94801. 
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Long-Life 
Disposable 


HAVE A CELLULAR phone in 
your car for emergencies? 
If you haven't been charging 
its battery every month, it 
may not work when you 
need it. Now Electric Fuel's 
zinc-air battery, the world's 
first disposable cellular 
phone battery, offers a shelf 
life of two years. Available 
this month, the battery fits 
Motorola flip, Nokia 2100 
series, and Ericsson 300 
and 600 series phones. 
Price: $7 to $10. Electric 
Fuel Ltd., 885 Third Ave., 
New York NY 10022. 


Microcar with 
a Microchip 


IT MAY LOOK like a typical 
Hot Wheels toy car, but pop 
the hood and you'll find a 
miniature computer inside. 
The computer calculates 
speed, number of laps, and 
reaction time, and displays 
them on a LCD screen embed- 
ded into the chassis (shown). 
The $15 Cyber Racers come 
in -scale NASCAR and GT 
models. www.hotwheels.com 


UNIROYAL. 


Tried. And True: 


There’s a good reason Laredo® Light Truck Tires are made tough with 
DuraShield* construction. They're put to the test every day to be as reliable, 
as dependable and as true as the folks who choose them. 


MHAT’S NEW 


Solar System Hot Spots 


RECENTLY RELEASED DATA from the Galleo spacecraft's 
1997 swingby reveals that volcanoes on Jupiter's moon 
To sizzle at the highest recorded surface temperatures 
anywhere in our solar system, except at the sun. They 
measure as high as 3,100'F. Dark spots on the image at 
left mark the sites of current volcanic activity. Regular 
temperatures on Io average about minus 243'F. 
pirlwww.lpl.arizona.edu/hiips/science 


Beep a Date 


THE WEEKEND looms, but 
you haven't got a date. 
Even worse, with the 
opposite sex at least, 
you don't have a clue. $ 
But with Lovegety, j 


Ambidextrous Mouse 


THE INTUOS 4D MOUSE is the first mouse that's ergonomically 
designed for either the right or left hand. It can be tilted and 
locked into place on either side, so the slope on which your now you do. If a 
hand rests is exactly where it should be. Right now, the mouse pink (female) E 
($70) works only beeper with the 

with an Intuos same interest settings as a - 
graphics tablet blue (male) device comes 
($200). Wacom within 15 feet, the devices 
Technology, 1311 will beep. At least it may be 


SE Cardinal Ct., good for a laugh, and some- 
Vancouver WA times that's all you need. 
98683. www Available in Japan, with a 

| -Wacom.com U.S. introduction planned 


later this fall. Price: $22. 


Sound Beauty 


WHY PAY $7,000 for the Transport 3 CD Turn- 

table CD player? Aside from solid steel 

and aluminum-alloy construction 

and custom-made electronic com- 
ponents linked by high-quality 
military-specification wiring, its 
design makes a statement to any- 
one who's looking as well as lis- 
tening. Built to resemble an 
old-fashioned vinyl record player, 
the Transport 3's five-bladed iris 
hatch opens to load a compact 
disc from the top (inset). Sonic 
Frontiers, 2790 Brighton Rd., 
Oakville, Ontario, Canada L6H 514. 
www.sonicfrontiers.com 
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SONY 


This is This is This is 
your camera. your film. your post office. 


fe 
an BERE ERN X 
(So now, sending pictures is just as easy as taking them.) 


You're looking at the world's first digital camera 
to store images on a standard floppy disk.* 
The digital camera t 
as putting a floppy 
e storage media o 
to use, and no 
connect. Just the 


that are ree 


It's As Easy As A (also 


* New Quick Acc 2 1g * 10x Optica Mail Mode 
* Built-in Intelligent Flash + Wir Panel * InfoL 1 
* Compatible } 2 Bundled Wit € 
oF 


www.sony.com/mavica 
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these drugs 


cannot be 
Ouch-less Injections taken orally 

but must be 
THE PHYSICIAN of the future administered 


may administer drugs using<n ar- 
ray of hundreds of tiny silicon nee- 
dles, each much-thinner than a 
human haireAn injection from a 
microneedle array would be painless, 


often enough 
to make traditional 
/heedle injection impractical. 
The silicon microneedle arrays are 
made using fabrication techniques 
originally developed for manufac- 


Open House 


THIS MONTH, a full-scale version of an 
inflatable fabric structure called Trans- 
Hab (short for Transportation Habitat) 
will be set up inside a thermal vacuum 
chamber at NASA's Johnson Space Cen- 
ter for tests that simulate the conditions 
found in space. If the tests go well, a 
TransHab module may be sent to the 
International Space Station to serve as 
living quarters for astronauts. 

Project manager Donna Fender says 
TransHab has a number of advantages 
over the Habitat module it would re- 
place, which is a conventional steel 
cylinder. TransHab is lighter, yet it has 
2.7 times the interior volume of the 
Hab, according to Fender. Engineers 
envision it as a future base camp for 
exploring the moon or Mars. 

TransHab would be sent to the 
space station inside the shuttle's cargo 
bay. For protection against dangerous 
space debris, the module's shell is 
made from multiple layers of air blad- 
ders, foam, Kevlar webbing, a fabric- 
like material called Nextel, and 
Mylar. In one demonstration, the 
layered TransHab wall stopped a 
ball bearing shot at a speed of 
more than 15,000 mph; the 
bearing left a large hole in a 
2-inch-thick steel wall. 

The foot-thick TransHab 


An array of 400 painless microneedies fits 
on a fingertip. Above is a colorized electron 
microscope image of the needles. 


because the needles would pene- 
trate only the outer layer of skin, 
which contains no nerve endings. 

Developed by a group of resear- 
chers at the Georgia Institute of 
Technology in Atlanta, the micro- 
needle arrays poke holes about | mi- 
cron in diameter in the skin. Mark 
R. Prausnitz, an assistant professor 
at Georgia Tech’s School of Chemi- 
cal Engineering, says the holes are 
so small that bacteria have trouble 
squeezing through, so the risk of in- 
fection is minimal, Drugs delivered 
by the microneedles diffuse into the 
skin and are absorbed by capillaries 
and carried into the bloodstream. 

“Preliminary tests on humans have 
shown that insertion of microneedles 
into the skin does not cause pain,” 
says Prausnitz. He envisions micro- 
needle arrays that would be as easy 
to use as nicotine patches. Patients 
would peel a liner off the array and 
stick it onto the skin. 

Microneedles could prove partic- 
ularly useful in delivering new pro- 
tein-based drugs developed by bio- 
technology companies. Many of 


The TransHab design includes 
private crew quarters, an exercise 
room, and a dining area. Astronauts—used 


Hab's meeting table, which seats 12. 
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to cramped quarters—are excited about Trans- 


| turing electronic circuits. Prausnitz 
' expects that high-volume produc- 

| tion would make the arrays cost- 

i competitive with existing disposable 
| drug-delivery devices. 

i The first use of the microneedle 
' arrays will be for one-time injec- 

| tions. Prausnitz says several drug 

' companies have expressed interest, 
|! but no agreements have yet been 

| reached.—Edward D. Flinn 


walls squeeze down to about an inch 
when packed for transport, says Fender. 
Once in space, TransHab would be in- 
flated, and a set of “shelves” stored in 
its core would be repositioned to be- 
come structural interior walls. 

The public will have an opportunity 
to see TransHab on October 14 to 16 
at Johnson Space Center's Inspection 
'98 in Houston. During this annual 
event, the center opens its doors to 
businesspeople, teachers, and anyone 
else interested in inspecting ongoing 
work. NASA hopes the visits will lead 
to spinoffs, TransHab technology, for 
example, could be used to create 
portable shelters here on Earth. More 
information about the event can be 
found at inspection.jsc.nasa.gov.—D.5, 
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PC-DVD" EnéGreican runzallfof your favorite 


dca. í 
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mültimedia applications and dom 
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Bic) (Sut CD-ROM dil VO toes. 
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Ask anyone and they'll tell you PC-DVD" Encore is a better way to watch 
movies. And they're right. Because DVD movies use digital technology so you 
experience every action, every sound, and every color. But PC-DVD" isn't just 
about movies. With PC-DVD" Encore, you can use all your existing CD's — 
because Encore looks, works, and acts just like a CD-ROM — 
drive. It runs your multimedia applications, plays audio CD's, — 
g and accesses encyclopedias. PC-DVD" Encore also allows — ^ 
em you to access |7 gigabytes of information — that's 25 times more than a CD-ROM. With all that 


extra space, you get more words, more action, more video, and more sound. Just add popcorn 


CREATIVE 


WWW.SOUNDBLASTER.COM 


1998 Creative Tech 
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! you're not on the net, give us a call at 1.800.998 1000 for more information. 


Bridge to the 
21st Century 


BRIDGE DESIGNERS around the 
world are studying a brilliantly simple 
concept that may allow far longer 
spans to be built than previously 
possible. An intricate spider’s web of 
cables can permit spans of 2 miles 
or more, says designer Gordon Rose, 
a British engineer who heads the 
London-based firm Rose Associates. 
Currently, the longest suspension 
bridge is the 1.25-mile central span of 
the Akashi Kaikyo Bridge near Kobe, 
Japan [“A Bridge So Far,” March]. 
Traditionally, long bridges are 
prone to wind and earthquake dam- 
age, so heavy decks and tall towers are 
required for strength and stiffness. 
Rose gets around that problem with 
a chain of three-dimensional arches 
made from cabling, which creates a 
horizontal suspension mechanism re- 
sistant to wind and earthquake forces. 
The design, named Space Web, is 
potentially cheaper than conventional 
suspension bridges. “Huge, expensive 
piers are not required, and the road- 
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way deck can be built outward one 
section at a time rather than [using] 
the cumbersome process of towing 
out sections on barges and lifting 
them into place—a process depen- 
dent on good weather,” Rose says. 
He hopes Space Web will be se- 
lected to replace San Francisco’s 
earthquake-damaged Bay Bridge. 


LOGY 


M 


| Center span 


Space Web Concept span: 2 miles 


TÉ xut if i 


Akashi Kaikyo Bridge span: 1.25 miles 


z$ Brooklyn Bridge span: 0.3 miles 


Bridge spans of 2 miles or more 
are possible with the Space 
Web system, its designer claims. 
Key to the concept are horizon- 
tal cables that enable the bridge 
to withstand wind and earth- 
quake forces. 
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The city’s Golden Gate Bridge is 
already a major tourist attraction. 
“My design would give the city two 
of the most innovative designs any- 
where in the world,” Rose says. 
Suspension bridge design has 
changed little since the Golden Gate 
was erected in the 1930s, although 
bridge lengths have grown steadily. 
But the Space Web design would 
make it possible to bridge huge dis- 
tances, Rose says, including the 53- 
mile Bering Strait between Russia 
and the United States. Sea depths 
there are only 160 feet, and could 
be spanned by 20 Space Web arches, 
Rose claims. “Such a structure could 
change the course of history,” he 
asserts.—Marcus Gibson 


BIOLOGISTS AT Wake Forest University 
have used satellites to track alba- 
trosses for almost 25,000 miles over 
three months, as the birds flew in 
search of food for their chicks. That's 
the equivalent of circling the globe. 

In the first study that has used 
satellites to track albatrosses in the 
North Pacific, the researchers taped 
radio transmitters between the wings 
of 29 birds nesting on Tern Island, an 
atoll that is part of the Hawaiian Islands 
National Wildlife Refuge. The results 
so far show that the Laysan and black- 
footed albatrosses make repeated flights 
to the mainland coast to feed, some- 
times leaving their chicks home alone for 
weeks at a time. "It's a mystery why a 
bird nests that far away from a conti- 
nent but goes there to feed," says pro- 
ject leader David Anderson. 

Signals from the radio transmitters 
are picked up by orbiting Argos System 
satellites and relayed to a processing 
station in France, which then e-mails 
the birds' coordinates to the Wake For- 


est researchers in Winston-Salem, North identify what's killing them.—D.S. | 


IT ALL BEGAN when Trey Melson 
and Bill Thompson challenged a 
E friend to a pumpki 
test in Lewes, Delaware 
chines built from pull 
door springs, and other spare junk, 
three teams vied for the Punkin’ 
Chunk championship. The winning 
distance: 128 feet 2 inches. 

Now in its 13th year, the event 
has grown to 27 competing teams 
and more than 25,000 spectators. 
At last year's contest, Melson's 
winning throw was a record-set- 
ting 3,718 feet, marked bya6- 
m CINE 


30 


Albatrosses, the largest seabirds, some- 
times fly thousands of miles in search of 
‘squid and other food for their chicks. 


Carolina. Thousands of schoolchildren 
are participating in the Albatross Pro- 
ject by plotting the birds’ flight paths, 
some of which are displayed on the pro- 
ject's Web site, www.wfu.edu/albatross. 
Supported by a grant from the Na- 
tional Science Foundation, the project 
aims to find ways to reverse worldwide 
declines in albatross populations. 
Once biologists determine where the 
birds are feeding, they may be able to 


are simple: The pumpkins must 
weigh between 8 and 10 pounds - 
and leave the machine intact. No 
part of the machine can cross th 
starting line, and explosives ai 
not allowed. À r 
The two-day event will be held 
this year on November Ta id 8, 
perfect timing for the dispo: 
sg Sagging jack-o"-lanterns, 


fiercest competition isinthe “© 


three divisions of the “unlimited” 
class: medieval-style catapults, 
centrifugal machines with whirling 
counterbalanced arms, and pneu- 
matic cannons that work like giant 
blowguns.—D.5. 


“The rules for the Punkin’ Chunk | 


Better Noise Barriers 


MORE THAN 1,000 miles of highway 
sound barriers—costing $1 million 
to $2 million per mile—have been 
erected in the United States, most 
since the passage of a 1972 law re- 
quiring noise controls for new road- 
ways exceeding 67 decibels. But even 
after a wall goes up, sound waves 
diffracted by the top edge spill over 
to the neighboring side. 
Researchers at the University of 
Texas at Austin are looking at ways 
to make barriers more effective with- 
out increasing their imposing height 
and cost. A conventional 12-foot 
concrete barrier with a flat top can 
reduce noise by as much as 10 deci- 
bels, which cuts the perceived noise 
in half. Jagged edges, says engineer 
Ilene J. Busch-Vishniac, can further 
reduce noise by spawning random 
sound waves— 
which don’t rein- 
force each other 
the way waves 
diffracted along 
a straight edge do. 
Building scale 
models of jagged 
barriers, Busch- 
Vishniac and 
her colleagues 
improved noise 
reduction by as 
much as 7 deci- 
bels. More re- 
cently, the team 
has developed 
a mathematical 
model to calculate 
the noise heard be- 
hind a wall—saving the time and 
expense of building scale models. 
Using the mathematical model, 
which treats the upper edge of the 
wall like an array of small speakers, 
engineers may someday be able to 
customize the shape of that edge 
to deflect sound away from nearby 
houses.— Elisabeth M. Kirschner 


Jagged edges may 
make highway $ 
barriers betterat $ 

muffling sounds. 
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"Big" Willie Riggs 


Career: Truck Driver 


Passion: Bass Fishing 
Watch: Casio Forester (FT200UL-SV) 


Bud Petalstein 


Career: Landscaper 


lock Climbing 
Watch: Casio Forester (FT200UL-3V) 


Richard Cranium 


Career: Psychiatrist 
Passion: Mountain Biking 
Watch: Casio Forester (FT200\-1V) 


Being hands on with whatever you do is the only way you'll do things. It's you. It's how you live and play. 
Here's the line of watches committed to whatever direction your passion takes you. 


CASIO. 


COLLECTION 
All Purpose Watches For All Purpose Hands. 


For More information Call: 1-800-YO-CASIO or stop by our website at www.casio.com 


(61998 Casio Inc. 
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Sea Assault 


INSTEAD OF CAMPING its forces 
at allied military bases, the U.S. De- 
partment of Defense could orches- 
trate its next battle entirely from sea. 
Technology developed by the off- 
shore oil industry could help Uncle 
Sam park a mile-long military base 
off any coastline within 30 days of 
deployment. Onboard would be 
enough room for 10,000 troops, 
300,000 tons of supplies, 150 aircraft, 
and 3,000 military vehicles, 


ENVIRONMENT 


MYRTLE, A 550-POUND green sea 
turtle, is hovering in the giant ocean 
tank of Boston’s New England Aquar- 
ium. Two speakers, one emitting a 
low-frequency hum, the other silent, 
are suspended before her. She stares 
at each before swimming over and 
touching her nose to the one mak- 
ing the noise. The choice earns her 
a prize: a piece of squid. 

Welcome to the world’s most 
unique hearing study. “We know al- 
most nothing about turtles’ hearing 
ability because we've never been 
able to train one to participate in 


a test,” says Arthur Popper of the 


Myrtle the turtle Is 
helping researchers 
learn what sounds. 
turtles can hear. 

—— —-— 


The Pentagon is propos- 
ing to build floating 
modules that 

could be con- 

nected at sea to 
create a gigantic 
offshore military base. 


Dubbed a logisti- 
cal support platform, the 
mobile offshore base would be 
the largest marine structure ever 
built, about 10 times as large as an 
aircraft carrier. Its mission: supply 
and launch military operations and 
provide logistical support for disas- 
ter relief and humanitarian efforts. fense has no plans to build the base, 
but the Office of Naval Research is 
reviewing design concepts developed 
by several leading offshore platform 
manufacturers. Initial cost estimates 
are $6 billion to $10 billion. 

The designs rely on multiple self- 
propelled modules that link to form 
a 5,000-foot-long, 500-foot-wide 
movable military warehouse and 
landing strip. Each section can op- 
erate independently under its own 
power. Hull-shaped pontoons keep 
each 250-foot-high module afloat 
en route to the battle zone. Once 
the module reaches its destination, 
the pontoons are sunk 125 feet be- 
neath the waterline for stability. 

The megaplatform can be posi- 


For now, the Department of De- 


University of Maryland. "They aren't 
consistent eaters, so it's difficult to 
give them positive reinforcement." 
Enter Myrtle, who, after living 
at the aquarium for 28 years, is as 
consistent an eater as a turtle can 
be, allowing researchers from the 
University of Maryland and the 
aquarium staff to train her to go to 
a speaker when she hears it making 
a noise. "When she can pick out the 
correct speaker on a regular basis, 
we'll begin varying the pitch and 
volume of the noise to determine 
her full range of hearing," says 
Robert Dooling, also of the Univer- 
sity of Maryland. 

The training hasn't 
been without its prob- 
lems. The hundreds 

of fish in the tank with 

Myrtle can distract her, 
and she has gone 
on occasional fasts, 


tioned using electrically driven 
thrusters in the pontoons. Maxi- 
mum speed for the base is 5 knots. 
When disconnected, each module 
can travel at 15 knots, about as fast 
as today's largest cargo ships. 

To survive hurricanes and ty- 
phoons, the modules would be dis- 
connected when waves reach 15 
feet or more. Designs proposed for 
linking the platforms include rigid 
puzzle-like connectors, flexible 
bridges, hinges, and steel plates 
that rest between decks. 

To date, the military has spent 
about $23 million researching the 
possibility of floating a gargantuan 
mobile base. As the Defense Depart- 
ment finds locating foreign bases 
more difficult, the only choice may 
be to build one at sea.—Brian Fortner 


but her progress 
has nonetheless 
been remarkable. 
The researchers’ ulti- 
mate goal is to determine 
whether human-made noises in 
the ocean are harming turtles, and 
also to find out whether sounds 
could be used to ward turtles away 
from fishing nets.—Jerry Shine 
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Inkjets: The Next 
Generation 


HOW MUCH BETTER can inkjet 
printers get at reproducing color 
photos? Probably not a lot in the 
short term. But there's plenty of 
room for improvement when it 
comes to how quickly 
they print digital pho- 
tos—and text—and 
what kind of paper 
is required. 

Epson’s new € 
Stylus Color 850 
($379) attempts to 
enhance the standard- 
setting 800 model, which will re- 
main on store shelves at least 
through the end of the year at a 
lower price. The new model suc- 
ceeds, albeit modestly. The 850 
claims to be as much as 20 percent 
faster than the 800, and we did find 
it faster, but only slightly, especially 
for text pages. As with most other 
inkjets, many color photos still take 
a minute or more to print. And 
while an improved printhead design 
that produces smaller, more precise 
ink droplets allows you to print on 


The March to 500 (MHz) 


IS IT BAD LUCK to count your chips before they hatch into 
new PCs? With all of the new microprocessors lately, and 
more coming in the next six months, you may want to take 
stock before laying out for a new computer. 


Intel has essentially divided its processors into three 
classes: basic, performance, and workstation. On the basic 
front, which Intel defines as chips being used in PCs costing 
less than $1,200, the company recently introduced 300- and 
333MHz versions of its Celeron processor. The top speed of 
its Pentium II chip, meanwhile, shifts from 400- to 450MHz, 
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plain paper at the maximum resolu- 
tion of 1,440 by 720 dots, that's usu- 
ally more ink than common copier/ 
printer papers can handle well. 
High-resolution photos still require 
thicker, coated papers to look their 
brightest and sharpest. As with the 
800, the Epson 850 
delivers skin tones 
and other subtle- 
ties better than 
most printers. 


mmm > CEU 
Epson's Stylus Color 850 has great photo quality 
like the 800, but is slightly faster. 


1 As in previous models, Canon uses 
ı multiple ink cartridges to produce its 
| best photos with the new BJC-5000 

| ($299). And now it uses the same 

' approach to achieve higher speeds. 

| The 5000’s flexible dual-cartridge 

|o system lets you put in two black ink 


MICROPROCESSORS 


MEWSFRONTS 


Canon's new 
BJC-5000 can 
use two black or color 
ink cartridges to speed printing. 


cartridges that each shuttle across half 
the page to greatly improve mono- 
chrome printing speeds. It can do 
the same for color printing with two 
color cartridges. The best color mode, 
however, comes with one standard 
color and one “photo” cartridge, 
which allows for more refined seven- 
color printing at slower speeds, All 
of these cartridges can be more con- 
fusing and less convenient, but they 
give you more control over how you 
print. The 5000 promises photoreal- 
istic printing (as many as 720 dots per 
inch) on plain paper, but rivals film 
photos only on glossy papers.—C.O. 


and is expected to hit 500MHz by early 1999. And Intel is 
readying even faster chips, including a speedier version of 


‘its Pentium II Xeon chip and a new 3-D chip code-named 
Katmai, for use in workstations where chips from Sun and 
Hewlett-Packard are often used today. 

Intel rivals AMD and Cyrix are still a step or two behind 
at the high end of processor speeds, but offer lower-cost 
alternatives to Celeron and Pentium II chips—especially for 
home PCs. AMD recently began shipping 300- and 333MHz 
versions of its K6-2 processor, and says it expects to have 
350- and 400MHz chips later this year. Cyrix has new 300- 
and 333MHz versions of its M II processor as well.—C.0. 
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insect debris 
* Stain the finish 


Dirt & 
dust 


Cause scratch i 
damage 


: Tree & 


Because the sky 
is always falling. 


Incredibly strong, yet incredibly light, car covers of DuPont Tyvek® can protect your car from whatever 
Mother Nature has in store. Tyvek® spunbonded olefin keeps cars cool by reflecting heat, and blocks 
99.8% of the sun's UV rays which cause paint and interior colors to fade. It can withstand high water pressure, 
helping to protect your car's finish from acid rain and other pollutants. Tyvek? is also a shield against dust 
particles as small as two microns, and stains from the falling debris of trees, birds and insects. Yet the 
unique breathable spunbonded structure of Tyvek® allows condensation to pass through so trapped 


water evaporates away. And now there are three ways to get unmatched protection: Tyvek? 
Tyvek® Plus™ and Tyvek® Reflektra™ covers. Tyvek® Plus™ is a combination of Tyvek® bonded to a soft 
inner lining while Tyvek® Reflektra™ offers enhanced heat reflection and 


water resistance with a new metallized coating. As the world leader in 


auto finishes, DuPont is uniquely qualified on how best to protect them, : 


preserving your car's looks and value. For more information, or for the 


retailer nearest you, please cal: 1-800-44-TY VE K. Tyvek 


for Car Covers 


(1998 DuPont. Tyvek” is a DuPont registered trademark for its brand of spunbonded olefin. Only DuPont makes Tyvek? Tyvek* Plus™ and Tyvek” Reflektra™ are DuPont trademarks. 


Organizing the 
Digital Shoebox 


THANKS TO digital cameras and 
scanners, many of us are now filling 
hard drives and Zip disks with a 
dizzying array of digital pictures. 
But like the photo albums we keep 
on our shelves, new programs like 
PhotoRecall Deluxe 2.0 and Photo 
Org can help you organize your pic- 
tures—and share them in ways no 
paper album can. 

PhotoRecall ($50), from G&A 
Imaging, takes the photo album 
metaphor quite literally, enabling 


Z 


You can e-mail self-running albums to family 
members with G&A's PhotoRecall Deluxe. 
you to place pictures into onscreen 
albums that can be stacked on shelves 
and organized into libraries. You 
can add captions and attach sound 
files to your pictures, and even do 
some basic editing, such as chang- 
ing brightness and contrast, with an 
easy adjust-by-example feature that 
lets you see how these changes af- 
fect your picture before deciding to 
make them. But PhotoRecall may 
be even better at letting you share 
your pictures. Its “portable player” 
lets you create self-running picture 
albums, with or without sound, that 
you can e-mail to others. And the 
program has stock page layouts you 
can use to publish your pictures on 
the Web, assuming that you have a 
personal site. 
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Photo Org ($50), from Canon 
Software Publishing, extends the 
metaphor a bit by arranging digital 
photos into “rolls of film" first and 
then into albums. Its album pages 


Canon's Photo Org lets you bring in photos 
as “rolls of film" and put them into albums. 


Really Big Screens 


IF THE RULE FOR PC monitors is the 
bigger the better, then we've got. 
something new to aspire to. Pixel- 
Vision, a flat-panel display company 
based in Acton, Massachusetts, re- 
cently demonstrated what it claims 
is the world's largest PC display, at 
least in pixel count: a video wall com- 
prised of 20 separate 15-inch panels 
that can act as a single monitor and 
be driven by a single computer. 
Using a technology the company 
calls SmartGlas, the video wall can 
show as many as 16 million pixels— 
many times what a 
typical PC video card 
can produce. In 
fact, PixelVision 
used five Matrox 
video cards inside a 
single PC to create 
the 4,096- by 3,840- 
pixel wall display. 
The wall can show 
either a single image 
Demonstrated at a 
recent trade show, the 
PixelVision video wall 
is constructed from 20 
separate LCD panels. 


lack a sound option and an obvious 
spot for captions (though you can 
add text anywhere on a page), but 
the product does have a visual editor 
and the ability to create and e-mail 
self-running slide shows, as it calls 
them, with a music soundtrack. 
Photo Org can help you create 
Web pages as well, and Canon 
even offers to post them free 
for 30 days on its site. 

Neither program offers a 
direct voice-recording feature, 
which would be a natural com- 
plement to multimedia photo 
albums. But each makes orga- 
nizing your digital photos an 
easy, enjoyable, and sharable 
family experience.—C.O. 


as co screen 1 tiles, or be seg- 


displa 


cost about $40, ,000. The ‘company’s 
existing SmartGlas products can 
merge information from several com- 
puters onto a single display, or run 
multiple displays | from a single video 
card inside a PC.—C.0. 
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AirlineSafety.Com 

airlinesafety.com 

How safe are our skies? This site offers 
some thoughts from the experts. 


The Nobel Channel 
www.nobelchannel.com 

Know your Nobels? Relive the history 
of the Nobel prize and its winners. 


EBlast 

www.eblast.com 

This online encyclopedia picks the 
best sites on topics from A to Z. 


U.S. Coast Guard Office of 
Boating Safety 
www.USCGBoating.org 

Boating tips, safety regulations, 
and navigation information. 


Seeing, Hearing, and 
Smelling the World 
www.hhmi.org/senses 

What scientists now know, in 
digestible detail, about how our 
primary senses help us make 
sense of the world around us. 


Microsoft HomeAdvisor 
www.homeadvisor.com 
Track mortgage rates, or track 
down your dream home. 


Webopedia 

www.webopedia.com 

A comprehensive guide to Web tech- 
nologies and terms. 


Yellowstone Geographic 
www.yellowstonegeographic.com 
Scientific research, geological events, 
and tourist info for the park. 


U.S. Historical Census Data Browser 
icg.fas.harvard.edu/-census 

Dig into the demographics compiled 
at the Census Bureau. 

—Suzanne Kantra Kirschner 


Technology Lives! 


Moving a step beyond remote con- 
trol, the cyberpilot will require no 


Live on the Web 


SOMEDAY SOON, being on the road 
may not mean you'll have to miss 
your son's football game or daugh- 
ter's soccer game. You'll be able to 
watch both live, or on demand, via 
the Internet. 

Sun Microsystems has developed 
an easy-to-use, low-cost video 
broadcast and storage system for 
the Internet called NetCam. Other 
video broadcast systems for the 
Internet exist, but they typically 
require lots of computer know-how 
and big bucks—usually around 
$5,000, which is more than most 
schools, little leagues, and other 
small organizations can afford. 
NetCam costs about $500. 

The heart of the NetCam is a 
black box that records, compresses, 
and sends video to an organization's 
server. The video is either broadcast 
on the Web in real time or stored in 
a file that site visitors can play or 
download later on. To begin broad- 
casting, the NetCam box is plugged 


human intervention and be capable f 


getting machines to think like hu- 
mans—is a challenge, the prospect 
of cr 
more daunting. Still, fresh evidence 
suggests it may only be a matter of 
time before we see the emergence 
of what some are calling “living 
technology” or “cyberbiology.” 
CyberLife Technology Ltd. of 
Cambridge, England, one of the 
pioneers in the artificial-life field 
and host of the international Digital 
Biota conference in September, 


ting artificial life is even 


recently announced that it has a 
contract with Britain’s Ministry of 
Defence research agency to develop 
a simulated fighter plane that’s 
flown and controlled entirely by an 
“autonomous virtual organism.” 
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IF YOU THINK artificial intelligence— ] 


of not only sustaining flight, but 
pursuing enemies, evading attacks, 
and making reasoned decisions 
about its mission, according to the 
company. It is, however, only a sim- 
ulation. It may be many years be- 
fore such a computer pilot controls 


a real plane. 

In the meantime, you can live a 
bit of the artificial life with the sequel 
to Creatures, the popular software 
created by CyberLife that presents 
a virtual world of fuzzy characters 
called Norns that hatch from eggs 
and live in your computer. Norns in 
Creatures 2 will *evolve" in more ad- 
vanced ways than before. It will be 
published by Mindscape and is 
slated to be available this fall. —C.O. 


Sun's new NetCam system, which may 
be sold by other companies, lets you do 
Web video broadcasting on the cheap. 
into a video camera, The box is 
plugged directly into an Ethernet 
network server or connected to the 
server by telephone lines (a high- 
speed ISDN or T1 line is recom- 
mended, however).—5.K.K. 
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RUGER DouBLE-ACTION REVOLVERS 


uger mid-sized ] double-action tevolvers ‘are the most 

srsatile One can buy. Combining reasonable 

ice with jor engineering and manufacturing, - ' 
GP100 and.SP101 represent an laus E 
lue in today’ stevolver market. 


rame width is the strongest in the large 
aliber, high-pressure revolver category. As” 
all Ruger double-action revolvers, both 
‘sidewalls are solid and integral to 
viding great strength and rigidity. 


je patented, cushioned Ruger grip is 
jne of the most important features LA 
found in the GP100 and SP101. 
hooters of all hand sizes have a 
ure-hold that greatly helps to cushion the recoil of powerful 
rn loads. Fatigue is reduced, thereby improving shooting 
y. 


je proven cylinder ejection, system invented for the Ruger 
wk revolver is incorporated in both the GP100 and SP101 
lesigns. The cylinder crane locks directly to the } 
with an offset shrouded ejection rod design 
allows Ruger to build a thicker, stronger 
under the barrel threads. 


l Ruger barrels, cylinders, and frames, are 
anufactured from ordnance quality 4140 
me-moly alloy steel or 400-series stainless-steel. 


GER GP100 Reyncym 


Ruger GP100 Revolver 
GP-160 


|. Ruger SP101 Revolver 
| KSP-821 


Easily dismounted without tools for cleaning, the 
cylinder and crane assembly shows the patented Ruger 
crane latch, which securely locks the front of the 
cylinder in proper alignment—a Ruger exclusive! 


Rucer SP101 REVOLVER 


liber revolvers chambered for the £357 Magnum cartridge also accept al factory 38 Special 
iges; 38 Spl. is caliber 38 S 
ish: blued (B); stainless-steel (SS). — - 


prices are * retail pay: See your dealer. 


E instruction manuals are available forall Ruger: firearms up 
uest. Please specify model for which you requirea manual. =- 


, Ruger & CURpet, Inc. 
Lacey Place 
uthport, CT 06490. 
.ruger-firearms.com 


me Caliber Finish* Capacity Sights Shroud ten APP Price 
KSP-221 .22LR 6Rnds. Adj Full 3202 443.00 
KSP-240 22 LR SS  6Rnds. Adj Short 4 330z 443.00 
KSP-241 22 LR SS 6Rnds. Adj. Full 4" 34oz 443.00 
KSP-3231 ".32Mag. SS  6Rnds Adj. Full  3'/" 300z 443.00 
KSP-3241 .32 Mag. SS  6Rnds. Adj Full 4" 330z 443.00 
KSP-921 9mm SS  SRnds. Fixed Full 2'/" 250z 443.00 
KSP-931 9mm SS  5Rnds. Fixed Full 3'/," 270z 443.00 
KSP-821 384P SS  SRnds. Fixed Full 2'/" 250z 443.00 
KSP-821L. .38+P SS  SRnds Fixed Full 2'/," 260z 443.00 
KSP-831 38+P SS  SRnds Fixed Full 31," 2702 443.00 
KSP-321X .357 Mag. SS  SRnds Fixed Full 2 ae 250z 443.00 
KSP-331X .357 Mag. SS SRnds. Fixed Full 3 he 27 0z 443.00 
KSP-321XL .357 Mag. SS  SRnds Fixed Full 2 Ud 250z 443,00 


"Caliber: The .357 Magnum version of the SP101 handles all .357 Magnum factory loads and is 
designated by an "X" in the Catalog Number. These revolvers also accept factory .38 Special car- 
tridges. 


"Finish: stainless-steel (SS). 
NOTE: Spurless-haminer models are designated by an “L” in the Catalog Number. 
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Arms Makers for Responsible Citizens 


[Hank's Helpful Hints] 


I. Always use the best tool for the job. 


2. The best isn't always the most expensive. 


3. The best isn't always the most well-known. 


4. Buy Husky and forget the other rules. 


The toughest name in tools: 
Guaranteed for life and only at The Home Depot. 


ansann 
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Top-Down Porsche 


WITH BOTH the roof and the acceler- 
ator pedal in the down position, the 
new Porsche 911 Carrera Cabriolet 
provides a wind-in-your-hair driving 
experience like no other. 

Like the new 911 Coupe, the 
Cabriolet is longer and wider than 
its predecessor. That, as you might 
expect, adds up to more leg- and 
cargo room. The basic shape is still 
recognizable as a 911 but is now 
based on the Boxster, albeit retain- 
ing the classic rear engine rather 
than the Boxster's midship drive- 
train. Its drag coefficient has been 
cut from 0.34 to 0.30. Speed, how- 


out the slightest hesitation. When 
the road flattened out a bit, and 
both speedometers (analog and digi- 
tal) slid past 75 miles per hour, the 
top edge of a spoiler popped into 
view in the rearview mirror. The 
spoiler, which helps prevent the car 
from turning into an airplane at 
speeds ranging as high as 175 mph, 
is smaller now than in previous ver- 
sions of the car. 

If you buy the Cabriolet version 
of the 911, you'll need another per- 
son to help you remove the hardtop. 
But the softtop folds up automati- 
cally, tucking itself under a rigid 
cover in about 20 seconds. 

For added safety, the Cabriolet 
also has spring-loaded bars that de- 

ploy behind the rear seats 
when a sensor detects 


The Porsche 911 Cabriolet retains the chassis stiffness of its closed-top sibling. 


ever, comes at the expense of amen- 
ities like rain gutters; if you happen 
to open the window while it’s rain- 
ing, you'll get drenched. 

On our test drive in the Columbia 
River Gorge near Spokane, Washing- 
ton, the 911 flowed around bends in 
the road as smoothly as the river it- 
self, and climbed steep ridges with- 
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that the car is about to roll over. 
The 911 began showing up in 
Porsche showrooms in mid-April, but 
few Cabriolets were available ini- 
tially. The ragtop costs about $9,500 
more than the $65,000 coupe. The 
removable hardtop and 17-inch 
wheels are now included as standard 
components.—Dawn Stover 
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EUEL CELLS 


Not Ready for 
Prime Time 


THE MUCH-BALLYHOOED automotive 
fuel cell, which would generate elec- 
tricity with few byproducts by com- 
bining hydrogen and oxygen, still 
has a long way to go before it can 
compete with the internal combus- 
tion engine. So say researchers at 
Volvo, who recently examined the 
feasibility of fuel cell technology. 

Volvo's study found that fuel 
cells are not only extremely expen- 
sive at this point ($15,000 and 
up), but actually less energy-effi- 
cient than internal combustion en- 
gines—a fact that surprised the 
researchers. It's not that fuel cells 
are inefficient at producing elec- 
tricity; a pure hydrogen fuel cell 
would theoretically use 35 percent 
less fuel than an internal combus- 
tion engine. Because hydrogen is 
difficult to store, most designs in- 
corporate a methanol converter to 
break hydrocarbon fuel into hydro- 
gen and carbon dioxide. With this 
system, the fuel cell would use only 
slightly more fuel than an equiva- 
lent internal combustion engine 
and offer fuel economy near 80 
miles per gallon. 

However, the additional weight 
of the fuel cell (about 180 pounds) 
and of the supplemental battery 
system necessary to overcome its 
slow response to driver input dimi- 
nish efficiency. Taking this added 
weight into consideration, current 
internal combustion engines actu- 
ally produce less carbon dioxide—a 
key global-warming gas—than the 
fuel cell. Other emission measure- 
ments, such as smog-forming gases, 
however, favor the fuel cell. 

Is all of this bad news for the 
future of fuel cells? Not really. As 
technology improves, researchers 
believe efficiency will too. And they 
expect costs to drop.—D.M. 
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CONCEPT 


CHRYSLER IS EVALUATING new technol- 
ogy in a series of operational concept 
cars. A short turn behind the wheel of 
each demonstrated that the technology 
of the future can provide ample driving 
pleasure today. 

The steel-bodied Pronto Spyder— 
powered by the transversely mounted 225-horsepower 2.4- 
liter dohc four from the Dodge Stratus—eventually could 
be made out of an inexpensive plastic called polyethylene 
terephthalate (PET). The material has the potential to lower 


The Pronto chassis 
is composed of two 
Neon front ends, one 
turned around and 
welded to the other. 


Pronto Spyder 


manufacturing costs, because 
the entire car could be molded in as few as six pieces. This 
approach also includes molded-in color, eliminating the 
need for an expensive paint shop. (So far, however, the fin- 
ish is dull.) Using PET in a production version would keep 
retail pricing in the low $20,000 range. 

For a concept car to move under its own steam is un- 
usual. But aside from some unnerving creaks and groans in 


travel. 


Cerne 1028 Intrepid ESX2 


The ESX2 is a continua- 
tion of Chrysler's re- 
search into hybrid power- 
trains. The latest version 
features a combination 
of a 1.5-liter three-cylin- 
der diesel engine and a 
single electric motor, 


Jeep Jeepster 


The Jeepster 
concept fea- 
tures double 
wishbones at 
each corner in 
order to cope 

with its unusual 

amount of wheel 


CARS 


the suspension, the diminutive roadster steers, stops, and 
handles almost like a showroom-ready production car. 

Chrysler calls the Dodge Intrepid ESX2 a mybrid (for mild 
hybrid) because it relies more on the diesel engine than 
typical hybrids. As we drive the ESX2, 
development engineer Steve Buckley 
monitors its systems with a laptop 
computer. “Right now, you're running 
on the diesel engine," he informs us. 
We accelerate. "Now the electric motor 
is kicking in." That is the essence of 
the ESX2; you use the 20-hp electric 
motor only when the 74-hp diesel 
needs help during hard acceleration. 
With this approach, the battery pack 
can be much smaller, cheaper, and 
lighter (133 versus 500 pounds) than 
what you'd find in a conventional hy- 
brid or an electric vehicle. 

The ESX2's acceleration is impres- 
sive: 0 to 60 mph in 12 seconds. The 
concept car is not intended to reach 
an especially high top speed, but its 
ultrasleek bodywork (coefficient of drag 

is just 0.19) gives it the potential to be fast. 

Though the concept is made of high-priced carbon fiber, 
Chrysler also plans to use PET in the ESX2. Even so, the 
ESX2 would still cost about $15,000 more than a similar- 
size sedan. That price should fall as the technology evolves. 
In fact, the original ESX concept was priced $60,000 higher. 

The Jeep Jeepster [Looking Back, Sept.] holds a few 
clues as to the future of the venerable Jeep Wrangler. The 
Jeepster can raise or lower itself by an impres- 

sive 4 inches, using electric ball-screw motors 
similiar to those on aircraft to extend flaps. 

Why make the Jeepster so vertically mobile? 
The answer has to do with the concept's raison 
d'étre, which is to combine traditional off-road 
ability with high-speed freeway capability. The 
Jeepster's substantial 9.75-inch ground clear- 
ance and short front and rear overhangs give it 
good off-road potential. —John McCormick 


both mounted 
up front. 
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GM Joins the Club 


THE INTRODUCTION of 
General Motors’ new 3.5-liter 
dual-overhead-cam V6 en- 
gine, which debuts in the 
1999 Olds Intrigue, marks 
something of a turning point 
in engine strategy for the 
world’s largest automaker. 

The new engine, which is 
nicknamed the “shortstar” because 
of design similarities with Cadillac’s 
popular Northstar engine, is a mod- 
ern high-output engine that utilizes 
the latest in engine technology. 

The two-piece block and cylinder 
head are all aluminum. The twin 
overhead camshafts are chain-dri- 
ven, which promises lifetime dura- 
bility, while roller bearings on the 
camshaft followers reduce valvetrain 


friction. A single powertrain module 
combines engine and transmission 
control and predicts oil life based on 
the different habits of every driver, 
And power from the new V6 is sub- 
stantial—215 horsepower and 230 
foot-pounds of torque. 

In the broad scheme of things, 
the emergence of such a dohc en- 
gine—which differs very little from 
most V6 engines in today’s midsize 


In response to customer demand, General Motors is introducing a 
3.5-liter dual-overhead-cam V6 engine. 


[AUTOMOTIVE 


cars—doesn’t seem partic- 
ularly noteworthy. But 
General Motors has been 
one of just a few auto- 
makers maintaining a 
large portion of simple 
pushrod engines. The 
reason? The company be- 
lieves that the simplicity, 
compact packaging, and 
lower cost of these en- 
gines offset the loss of 
power that results from 
inefficiencies at high rpm. 

The pushrod GM 3800 produces 
200 hp; a supercharged version of 
it makes 240 hp with 280 ft.-Ibs. of 
torque. Insiders at the company say 
that the supercharged pushrod is 
less expensive than the new over- 
head-cam engine. So why do an 
overhead cam, then? It all comes 
down to image. “People want it,” 
says one insider.—D.M. 


Daewoo Set to Open U.S. Operations 


DAEWOO MOTOR AMERICA is introducing three car lines this 
fall in 14 Southern California, eastern seaboard, and greater 
Chicago markets. Daewoo is a Korean automaker that once 
supplied Pontiac with the lackluster LeMans subcompact. 
The company’s new effort is distinguished by its decision 
to offer the new cars through company-owned stores rather 
than conventional dealers. Daewoo is also promoting them 
through college “student advisors,” who will sell cars in 
exchange for a training trip to Korea, commissions, and 
discounts on the purchase of their own Daewoos. 

The three-model Daewoo lineup encompasses four body 
styles and eight trim levels. All are powered by dohc four- 
cylinder engines. An automatic transmission is standard in 
the top two editions. The Lanos subcompact [What's 
New, Aug.] combines a Porsche-tuned 
chassis with ItalDesign styling. The 
three-door hatchback is especially 
attractive. Basic dimensions are 
slightly smaller than a Honda Civic 
and the 1.6-liter engine delivers a 
competitive 105 horsepower. This 
Daewoo feels light, agile, and 
eager to go. The Nubira (Korean 
for “to go everywhere") is Daewoo's 


Bopular 


compact offered in sedan, five-door hatchback, and wagon 
body styles. The exterior is a dead ringer for the previous- 
generation Mazda 626. Interior and exterior dimensions are 
comparable to a Honda Civic. Keyless entry and power as- 
sists are standard. Except for a tinny-sounding door slam 
and high-rpm engine noise, the Nubira is a congenial family- 
transportation machine, Daewoo's flagship Leganza, also 
styled by ItalDesign, is about the size of a Ford Contour. 
Rubber-isolated chassis components and an engine tuned 
for torque help connote a luxury mood. Unfortunately, con- 
trols for the entertainment and climate systems are need- 
lessly complex. Prices should start at $9,000 for a base Lanos 
S and top $20,000 for the Leganza CDX.—Don Sherman 


The Nubira, sitting in the middle 
of Daewoo's model lineup, comes 
asa hatchback; sedan, or wagon. 
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Expand your universe with the 
revolutionary Meade ETX” Telescope 


Observe land, sea or sky in stunning 
high-resolution detail with the 
world’s best-selling modern 
telescope. 


AFTER A two-year absence, the 
Infiniti G20 is back. The 1999 
G20, like the original, is based on 
the Nissan Primera sold in Japan 
and Europe. Its 2.0-liter dohc 16- 
valve 4-cylinder engine, which 
has a lightweight aluminum block | 
and head, develops 140 horse- | 
power and 132 foot-pounds of 
torque at 4,800 rpm. 
During our test drive on the 
rolling hills and twisty roads near 
Seattle, the G20 demonstrated its 
surefootedness. The front inde- | 
pendent multilink design is simi- 
lar to that of the original G20. In 
the rear a multilink, torsion-beam | 
| axle replaces the original strut/ 
| parallel link system—which helps 
the car's 15-inch aluminum-alloy 
wheels maintain solid grip. 

| The G20 comes with a stan- | 
dard five-speed manual transmis- 


Explore hidden 
corners of the universe with 
the Meade ETX. As Sky & 
Telescope reported, “The 
Casini Division in Saturn's 
rings popped into view...1 could 
see every wisp of velvet on the 
antlers of a deer 50 feet away...the 
ETX [is] an ideal all-purpose telescope 
for anyone wanting to inspect eagles at 100 
yards or stars at 100 light-years...a compact, portable telescope with first-class 
optics.” ‘The Meade ETX: there's no other telescope like it in the world. 


See it now at over 1000 Meade dealer locations natural 


in the U.S.A. and Canada, including wonders: 


1-800-2- WONDER 


Call 1-800-62-MEADE for a fice copy of Meade Telescope Catalog #126 or for 
other dealer locations near you, ETX Telescope: $595; shown with optional camera 
adapter. Other premium-quality Meade telescopes from $100 complete, Meade 
Instruments Corp., 6001 Oak Canyon, Irvine, CA 92620. FAX: (949) 451-1460, 
MEADE  www.meade.com. © 1998 


«^ A "Bus A Y | TI b, y p» T sion; a four-speed automatic is 
Ge à r 0 avi C ma | ) } optional. Despite some refine- 
Time Pleces Synchronized to the US Atomic Clock E 
ZEIT Accurate to ten billionth of a Second! | ments, the automatic did some 


gear hunting as the car scaled the || 


: ; | 
tune into the radio signal emitted by the US Atomic Clock in Colorado, which deviates 1,300-foot Tiger Summi 

less then 1 second over a million year period. They synchronize themselves Safety improvements include 
automatically to the precise time and adjust for daylight savings. These precision ZEIT a side-airbag system that pro- 
timepieces are engineered in Germany and are easy to use using. 
the latest in radio-controlled technology. Just set the 
time zone and the built-in microchip does the rest. 
"ZEIT Atomic Time" Precise, Reliable, Convenient 


You can now have the world's most accurate time 24 hours a day. These smart clocks 


tects the head and chest. There's 
also more rear legroom and trunk 


Sleek European design with large 2 line LCD display 
with exact time in hours, minutes, seconds, month and date, or 
any two US and world times. At 80z. ideal for travel; incl. dual a 
alarm with nighttime illumination, time zones and lithium battery 7 
backup. Super sensitive built-in receiver. 2AA. incl. Black or Silver ALE $69.95 
arch design at 5"x4"x2 1/2" Sale! $69.5. Buy any two Clocks 8 get 20% off ne 

ZEIT PC with serial cable and software for WIN. Also shows UTC Time in 24 hrs mode. Sale! $99.95 


: 5 are the world's most 
with regular or Roman ^ accurate watches. Shock resistant polymer case 
numerals. For home with built-in receiver, hardened = The new Infiniti G20 features safety — | 
or office. One AA mineral lens, water resistant. improvements and more space. | 


Battery. Large 12" Black or white dial & leather 

Only $7955 band. Only $14955 space—the latter partly because | 

($9955 in wood) NEW ZEIT Digital Atomic of clever new hinges. A Bose 100- 

tton Miete; watt audio system is standard, 
leather seating optional. 

all for fi ——€ w— — The G20 went on sale in July. | 
THE FUTURE IN TIME KEEPING. Base price ranges from $22,000 f 

Credit Card Orders call toll free 800-339-590 4hrs, to $25,000.—Mariette DiChristina 


send checks / money orders for the total amount ind. S 8 H $7.00 to: AT 


10526 W. Cermark Suite 300 West Chester, IL 60154 - Please mention promotional Code 8484 when ordering a ea À— — 
ax 708.236.1205 kttgi/lersras atesabctione com 
7 
a4 coroner 199: EIA 


Mood Music 


FEELING DOWN? Sure you can hide 
it from your spouse, but your stereo 
is onto you. 

Rosalind W. Picard, a professor at 
the Massachusetts Institute of Tech- 
nology’s Media Lab, is developing 
the Digital DJ, a stereo with a built-in 
computer processor that “reads” your 
mood. Based on your state of mind, 
the stereo would then play the music 
you'd like to hear most—mellow for 
the manic, metal for the morose. 

Picard’s concept, which is at least 
several years away, could be applied 
to devices ranging from appliances 
to home computers as well, allowing 
these devices to react to touch, voice 
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happy or sad,” Picard 
says, "we're giving 
the computer the 
ability to sense it." 

The Digital DJ might, 
for example, sense your 
mood from the amount 
of pressure you apply to 
the play button and then 
choose from among prepro- 
grammed musical choices. 
The prototype gives listen- 
ers three choices for each of 
two moods; a production ver- 
sion could have as many as 12 
moods. Eventually, with access 
to the Global Positioning System, 
the DJ would be able to determine 
what environment you're in and make 
a musical choice accordingly—classi- 
cal music for the office or rock "n' 


—TIEWSFRONTS 


actually read your mind. Just be 
careful about lending out your DJ; 
you never know what someone 


inflection, or a visual cue—such as 
a furrowed brow or a smile. “Instead 
of pressing a button that says you’re 


Detecting Battlefield Toxins 


BATTLEFIELDS DO NOT MIMIC pristine lab conditions, a 
point amply demonstrated during the Gulf War when, some 
experts believe, instruments designed to detect biological 
weapons proved unreliable. Engine exhaust, exhaust from 
weapons, spilled fuel, lubricants, and smoke all acted as 
background distractions, making it difficult for the instru- 
ments to distinguish a potentially deadly biological agent 
from nonlethal bacteria and chemicals. 

Now, Oak Ridge National Laboratory is looking to 
remedy the problem with the Chemical-Biological 
Mass Spectrometer. The unit, now in prototype 
and set to enter production in 2001, was en- 
gineered at the behest of the U.S. Army's 
Chemical and Biological Defense Command, 
and designed—both inside and out—for 
real world battlefield conditions. About 
the size of a desktop computer, the 
tugged system will be capable of 
detecting a very wide range of 
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roll for the commute home. 
Lest you worry, Picard is quick to 
point out that the computer doesn’t 


might do with the information that 
you listen to the Spice Girls when 
angry.—Christopher Miller 


lethal chemical and biological weapons, including bacteria, 
toxins, and viruses, as well as such hazardous chemical 
agents as nerve gas and blister agents. 

"I think this is a major leap," says Wayne Griest, who 
is project manager of the device at Oak Ridge. “It should 
be faster, more sensitive, able to detect a wider range of 
agents, and less subject to interference.” 

The unit works by collecting an air sample, classifying it 
according to size, then heating it to break down its mole- 
cules. The sample is then moved into an ion trap mass 

spectrometer, where its mass-to-charge ratio and its 
chemical signature are compared against an exten- 

sive onboard library of known toxic agents, such 
as anthrax and VX gas. 

The folks at Oak Ridge and the Department. 
of Defense see applications for the new de- 
vice in the private sector as well. With 
just a few minor modifications, it could 

be used to test processed food and in 
industrial safety and health care ap- 
plications.—Hank Schlesinger 
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Electronic Lifesavers 


THE NATIONAL debate aboutgun | 
safety continues to spawn some i 
innovative technological solutions : 
to the problem. One of the latest 1 
comes from a patent filed by In- j 
traloc of La Jolla, California, and ! 
involves the use of a battery-oper- i 
ated trigger lock. ! 

The Intraloc plan incorporates — ; 
a three-button lock powered by a ! 
lithium ion battery into the gun ! 
handle; the lock would be operated ! 
by thumb. When the correct code is. ' 
entered, a grip safety collapses, sig- | 
naling that the gun is operational. ' 
Intraloc claims this sequence of ] 
events takes less than 2 seconds. ' 

Multiple entries of the wrong ! 
code cause a complete lockout, de- | 


Signs ofthe Future 


THE DAYS OF HAVING to climb a ladder 
to change a printed sign will be over 
if a company called E Ink gets its way. 
Based in Cambridge, Massachusetts, 

E Ink is the commercial incarnation 
of electronic ink developed at the 
Massachusetts Institute of Technology 
[Electric Tales,” June '97]. This elec- 
tronic ink can be coated onto any sur- 
face using standard printing processes. 
To change a message, an electronic 
signal is applied to the surface, so the 


ink can change colors and form num- 
bers and letters, for example. 

E Ink proposes to take the idea 
even further by linking the display to 
an existing paging system. Doing so 


Electronic ink displays can 
be thin enough to wrap 
around a pencil. When an 
electronic charge is applied, 
the electronic ink flips be- 
tween white and dark (be- 
low) to form a desired letter. 


Intraloc would employ a 
three-button lock that 
would release a safety grip. 


terring curious children, for exam- 
ple. The company says its system is 
better than standard trigger locks 
because the latter require a key to 
be hidden in a safe place. This 
means a delay in reaction time in 
threatening situations. 

Once the grip safety is released, 
whether it be dropped, taken away, 
or simply reholstered, the pistol is 
automatically relocked. Assuming 
the owner is the only one who 
knows the code, the gun effectively 
can be used by one person only. 

The company is currently talk- 


ing to gun makers about incorporat- 


would allow a sign to be updated re- 
motely. An E Ink display at a super- 
market, for example, could be wirelessly 
updated to reflect changing prices or 
special sales. The display itself would 
be as thin as a sheet of paper, use 
very little power during updates, re- 
quire no power to maintain, and be 
as readable as an existing sign. And 
because electronic ink can be printed 
on many different types of surfaces 
and the displays updated remotely, 
they would be advantageous in diffi- 
cult-to-access spots. 

E Ink ultimately hopes to develop 
a “radio paper” that looks and feels 
like a newspaper but that could auto- 
matically be updated each day—the 
newspaper would essentially typeset 
itself upon receiving 
transmitted informa- 
tion. The company 
also hopes to apply 
the technology to 
such products as 
electronic books and 

magazines.—F. V. 


ing its lock into pis- 
tols. It believes an 
Intraloc-equipped 
pistol would sell 
for about $500. 
Unfortunately, 
however, in the ab- 
sence of a law compelling them to 
do so, *we doubt any major hand- 
gun manufacturer will adopt smart 
gun technology into mass-pro- 
duced hand guns," says Intraloc 
president Robert M. Allan.—F.V. 


J TRANSMITTERS | 
Chip Radio 


CAN'T FIND THE REMOTE? Just 
wait—it’s about to get even smaller. 

Micrel Inc. of San Jose, California, 
recently demonstrated the ability to 
put a radio on a single chip. The dis- 
covery could eventually reduce the 
size of radio-based remote controls, 
garage door openers, keyless entry 
devices, and security controls. 

Micrel’s new chip, inelegantly 
named MICRF001, does the work 
normally required by several discrete 
radio-frequency components and 
manually tuned circuit boards, al- 
lowing it to eliminate performance 
variations among similar products. 
The chip operates in the 300- to 
450MHz radio spectrum and has a 
range of about 500 feet. The chip 
connects directly to monopole, heli- 
cal, or loop antennas for use in a va- 
riety of package sizes. Best of all, the 
chip should reduce prices for radio- 
based remote controls. It costs about 
$3, half that of the separate compo- 
nents previously used.—F.V. 
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Predicting Failure 


WHEN YOU BUY a laptop computer, 
a cellphone, or any other gadget with 
a rechargeable lithium ion battery, 
chances are good that you'll replace 
that battery sooner than you think. 
That's because companies test bat- 
tery life span merely by taking a small 
portion of a group of batteries man- 
ufactured at the same time and 
charging and discharging them until 
they die. They then measure the av- 
erage life span for that test group 
and apply it to the entire bunch. 

Engineering professor Mirna 
Urquidi-Macdonald of Penn State 
University wants to make battery life 
more predictable. She has designed 
software that can "learn" to predict 
a battery’s life span faster, more ac- 
curately, and less expensively. The 
software is built on artificial neural 
networks—mathematical tools in- 
spired by the behavior of brain cells 
that can predict outcomes when 
given a large body of data on which 
to train themselves. 

By referring to historical data de- 
tailing how specific characteristics 
such as operating temperature, ap- 
plied current, time between charges, 
and voltage during discharge affect 
a battery's performance over time, 
the software can predict with almost 
100 percent accuracy how long a 
battery will last, according to Urquidi- 
Macdonald. Right now, the software 
is in its “baby stages,” she says, be- 
cause she hasn't compared the ac- 
curacy of its predictions for batteries 
designed to last many years. 

Upcoming experiments, however, 
are intended to test long-term pre- 
dictions and also the software's effec- 
tiveness in predicting failure of such 
other rechargeable batteries as nickel 
cadmium and polymer-based types. 

The hope is that this research, 
supported by the U.S. Department 
of Energy, will lead to the production 
of better batteries.—Gunjan Sinha 
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When did you enjoy your first sip of Jack Daniel's? Write and tell us. 
A TENNESSEE HAY WAGON, seldom seen 
these days, reminds us of the way Jack Daniel got 
his whiskey business rolling. 


A young Jack Daniel often traveled the road to 
Huntsville, Alabama in a wagon much like this 
one. (He would hide his whiskey under the bales 
to protect it from highwaymen.) If you 
appreciate a smooth sippin’ whiskey, IM 
you'll be happy to know we still make 
Jack Daniel's using the same methods 
Mr. Jack did. And, perhaps, even 
happier that we've found faster 

ways to deliver it. 


SMOOTH SIPPIN' 
TENNESSEE WHISKEY 


Your friends at Jack Daniel's remind you to drink responsibly. 


Tennessee Whiskey « 40-43% alcohol by volume (80.86 proof) + Distilled and Bottled by 
Jack Daniel Distilery, Lem Motlow, Proprietor, Route 1, Lynchburg (Pop. 361), Tennessee 37352 
Placed in the National Register of Historic Places by the United States Government 


©1999, Lenno INSUSTRIES INE, LENNOX DEALERS ANE INDEPENDENTLY OWNED AND OPERATED BUSINESSES. 


GAS HOME HEATING SYSTEMS, PLEASE TELL US: 


DOES YOUR FAMILY 
TEND TO YELL A LOT? 


Do they shout to be heard over a 

noisy furnace? Or howl when the 

water turns cold midshower? If 

so, you'll be glad to hear about 
WhisperHeat® and 
CompleteHeat? two 
natural gas heating 

WHISPERHEAT* 
systems from Lennox. We 


engineered our WhisperHeat 


furnace with exclusive insulation 


LENNOX 


ONE LESS THING TO WORRY ABOUT? 


www.Lennox.com 


and venting technology, so there's 

no rushing air or rattling when 

it's turned on or running. You 
get reliable comfort without 
all the noise. We also gave 

it a flexible design so you 


can install it quickly and 


- supply of hot water, 
no matter what the size 
of your family or 
COMPLETEHEAT* 
residence. And CompleteHeat's high 


efficiency rating of 90% means lower 


heating bills for you. To hear more 


about our versatile natural gas home 


LL YOU ABOUT 


inexpensively 
wi where it fits best 
nen er d in your home. 
And because WhisperHeat runs on 
clean-burning, efficient natural gas, 
it’s economical to operate. Just like 
our CompleteHeat home heating 
system. This efficient product heats 


both your home and your water, 


giving you a virtually unlimited 


OUR NATURAL 


comfort systems from a Lennox 
dealer near you, give us a shout 


at 1-800-9-LENNOX. 
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J URBAN HOUSING | 
Affordable City Living 


CITIES ARE IN again. By the year 
2000, nearly 50 percent of the 
world’s population will reside in 
urban areas—some by choice, 
others by necessity. In developing 
countries, where the trend is most 
pronounced, the population of 


| cities is growing two to three 
times faster than it is in 
tural areas. Only one prob- 
\ lem, and it’s a big one: a 
| worldwide shortage of af- 
fordable urban housing. 
Forty-two students 
representing five continents 
—and three U.S. universities—tack- 
led this very issue in the 1998 Global 
Design Challenge, sponsored by 
Owens Corning, while they com- 
peted for $12,000 in prize money. 
The contest’s goal: Design an en- 
ergy-efficient concept home afford- 
able to 90 percent of the people 
living in a specific area. 
Taking first prize was a team from 
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Tsinghua University in China, a 
country that—as it shifts economic 
emphasis from agriculture to tech- 
nology—sees 60 million job-seeking 
peasants move to urban centers each 
year. The winners designed their 
concept for Anping County in Bei- 
jing, where many residents make 
their living producing mesh, wire 
netting, and slate. 

The students designed a neigh- 


borhood of homes, each containing 
a workspace connected to a living 
space by a large atrium. The homes 
capitalize on local industry—wire 
mesh holds the exterior concrete 
walls in place, and the courtyards are 
paved with slate. The 1,500- and 
2,400-square-foot homes also feature 
solar electricity, large windows for 
ample daylight, shade trees, and a 
rooftop yard. 

Though there are no current 
plans to build the concept neigh- 
borhood, the student designers say 
it could be done for about $10 per 
square foot, substantially less than 
$75 per square foot median in the 
United States.—W.G.P. 


Demystifying 
the Microwave 


MICROWAVING a TV dinner could 
test even Julia Childs' nerves—the 
potatoes come out ice cold, the 
pasta sauce lava hot. Now Ashim 
Datta, an associate professor at 
Cornell University, along with grad- 
uate student Hua Zhang, is learning 
how microwave ovens heat certain 
foods. Their findings could someday 
help manufacturers produce food 
that cooks better in microwaves. 
The team has designed compre- 
hensive engineering models that 
detail the heating process of a mi- 
crowave oven. The models use elec- 
tromagnetic, heat-transfer, and 
biochemical data to image how cer- 
tain foods cook. “They let us visual- 
ize microwave heating,” Datta says. 
Until now the process has been 
“cook and look,” Datta says. “If you 
place a certain food inside a micro- 
wave in different locations, it will 
heat differently each time.” The 
shape, size, and texture of food also 
affect the way it's heated. Spherical 
objects such as eggs and potatoes, 
Datta says, direct energy toward 
their centers. If heated too quickly, 
a buildup of water vapor pressure 
can make the spherical food ex- 
plode. In addition, denser foods 
take longer to warm up, which is 
why potatoes often come out cold. 
Along with creating foods that 
cook better in microwaves, Datta's 
models could also be used in food 
sterilization. By knowing how cer- 
tain items cook, food processors 
could heat-kill bacteria with micro- 
waves.—Christopher Miller 
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Supermarket at Home 


DON’T FEEL like trudging to the gro- 
cery store? Join the club. No wonder 
online grocery shopping is booming 
—and it’s not limited anymore to lo- 
cal grocers who happen to offer Inter- 
net buying. The popular www.peapod 
.com site continues to expand, while 
www.netgrocer.com now delivers gro- 
ceries anywhere in the conti- 
nental United States and 
to military addresses. 
NetGrocer offers a 
selection of more 
than 5,000 national 
brands, but perish- 
able foods— 
milk, bread, 
meats, and 
eggs, for ex- 
ample—are 
not available. 
Peapod, mean- 
while, can offer 
perishable and non- 
; perishable foods be- 
i cause it works through 
$ local stores. After trans- 
H mitting your order, the gro- 
3 ceries are delivered right to your 


Generation Next 


YOU WOULDN'T KILL a fly with a sledge- 
hammer, so why power a hot plate with 
a heavy-duty generator? Because tradi- 
tional generators run at only one speed. 
Running slower dims lights, reduces 
frequency, and drops voltage, which 
can damage motors hooked to them. 
Not a problem for the new Craftsman 
computer-controlled 3,600- 


AC output 
Alternator 


Microprocessor 


Semiconductor 


door. But it’s not available in all areas, 
including near our offices. 

POPULAR SCIENCE tested online 
grocery shopping by buying the same 
25 items from NetGrocer and from a 
local ShopRite, the largest chain in 
the Northeast United States. 

At NetGrocer, the products are 
arranged in virtual aisles—everything 
from baby needs and pasta to house- 
hold cleaners. Clicking “buy” loads an 
item into a virtual cart; a running tab 
appears on the screen. Pay- 
ment is by credit card, 
and delivery—within 
two to four business 

days—costs be- 
tween $3 and $5. 
Our virtual 
shopping trip took 
about 45 minutes, 
compared to well 
over an hour at 
ShopRite. The gro- 
ceries arrived on 
schedule and were 
packed securely in 
3 large boxes. 
The bottom line? 
We saved $2 at NetGro- 
cer, including delivery 
charges.—Patti and 
William Feldman 
PORTABLE POWE 
watt generator. It runs only fast enough 
to satisfy current electrical loads, reduc- 
ing noise and saving fuel. Its secret: 
voltage synthesization, a fancy term 
that means a computer adjusts output 
to meet changes in demand. 

The portable generator has a 16- 
pole permanent magnet alternator that 
produces between 300 and 600 hertz 
of alternating current, depending on 
engine speed. A microprocessor 

collects pieces of 
the high-fre- 


A processor and semicon- 
ductor adjust electrical out- 
put to meet current require- 
ments in a new generator. 


DOES YOUR HOME give you the 
| It could be dust mites, whose É 
and shed exoskeletons form an aller- 
| gen common in many homes. But re- - a 
| search at Ohio State University may 
lead to better ways to eradicate them 
—and the allergies they cause. 
During observation of laboratory 
dust mites, research associate Emmett 
Glass noticed that male mites tend to 
cluster together. This finding led him 
and his colleagues to speculate that 
I the mites use chemical cues to find 
|| one another. Because dust mites’ 
in humid conditions, the resea 
| believe clustering conserves mois 
| Now, the scientists hope to 
tify the clustering pheron 
an, it could be used by p 
| diagnose allergies. It could. 
| utilized for extermi eoo 
|a roach motel, Glass says. 
tg In addition, by interfering with 
| the pheromone, researchers could pre: 
vent male mites from clustering alto- 
| gether. As a result, they would die of 
dehydration, eliminating the need for 
insecticides.—Becky Orfinger 
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quency waveforms and, with the help 
of a semiconductor switch, builds a 
60-hertz waveform. Alternator speed 
is continuously adjusted to match out- 
put demand, using a tiny electronic 
stepper motor to position the engine 
throttle precisely. 

In a Poputar Science test of loads 
from 100 to 3,500 watts, the engine 
speed varied from idle to about 3,700 
rpm, but the voltage held at between 
118 and 120 volts. Frequency ranged 
from 59 to 62 hertz, as advertised. 

With the 4-gallon fuel tank, the 
generator will run for 29 hours on a 25 
percent load, 7 hours on full load. It 
costs $1,000.—Phil McCafferty 
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SPECIAL ADVERTISING SECTION 


New products for indoor and outdoor 
home improvement projects 


en days grow short, nights 
become crisp and other familiar 


E signs of fall appear, smart home owners 


know it's time to wrap up the last few 
outdoor projects before the weather 


į takes a final turn to winter. It’s also a 


good time to start on projects that put 


| a home's interior back into top shape 


for the upcoming holiday season. 


Typical home improvement projects 


4 for this time of year include final repairs 
| and touch-up painting to exterior areas, 
| servicing or upgrading heating systems, 


and sprucing up interior rooms and 
furnishings. This special Home 
Remodeling Ideas section contains 
helpful tips and information on all of 
these projects, along with some useful 
new tools and products that can make 
the work go faster with better results. 


PURPOSEFUL 
TOOLS 


One outdoor area that should be 
checked carefully at the beginning and 
end of each season is a wooden deck, 
particularly if it is built at any signifi- 
cant elevation above ground level. 
Decks usually get lots of use over a 
summer, and all that wear and tear 
combined with continual exposure to 
the elements gradually weaken their 
structures. Even so-called “outdoor 
wood" such as redwood, cedar and 
pressure-treated wood are not totally 
impervious to the effects of weather 
and wear. Check for wood rot where 
deck boards meet joists, signs of 
deterioration where posts penetrate 
the ground, corroding metal fasteners, 
popped nails or loose bolts, especially 
at stair and handrail connections. 

During our inspection, we discov- 
ered that the old handrails on our rear 
deck needed replacement. This can be 
a complicated job, but thanks to the 


amazing variety of materials available at 


The Home Depot, it turned out to be a 
fairly easy project. We used a handrail 


The right tools increase your speed as well as 
precision. Accurate, repetitive cuts, including 
difficult miter cuts, are no problem 
for this Delta 10-inch Compound Miter Saw. 


New high-tech tools, like this Porter-Cable Bammer 


cordless pneumatic nailer from The Home Depot, 
let you work where conditions make it most 
difficult. Each self-contained fuel cell (inset) 


fires up to 3,000 nails. 
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Mounting brackets for the Rainhandler Rain Dispersal 
System are attached to the siding fascia board 
below the roof's drip edge, then the louver sections 
simply snap into place. 


system that comes in precut, premor- 
tised lengths that are quickly tailored 
to fit any size deck. The tools we 
purchased there also made assembling 
and installing the rails a snap. 

For example, all of the balusters had 
to be cut to identical lengths-a tedious 
and time-consuming task. The right tool 
for this job is a Delta 10-inch Compound 
Miter Saw, which can breeze through 
repetitive cuts with absolute precision, 
including critical angle cuts on stair 
railings. And it's so lightweight and 
portable, it's as handy as bringing a 
table saw to every job. Another tool 
that gives all-new meaning to the term 
“portable power" is our Porter-Cable 
Bammer cordless pneumatic nailer. Air- 
powered nailers usually require an air 
hose attached to a heavy compressor. 
When you're on a ladder or working in a 
tight situation, dragging an air hose can 
be as impossible as swinging a hammer. 
The Bammer is completely cordless, 
however, and doesn't run on batteries. 
Instead, it uses a pressurized-gas fuel 
cell for power-up to 3,000 nails per fuel 
cell, which is easy to replace and deliv- 
ers consistent power from shot to shot. 


READY FOR RAIN 


In the early spring, we removed the 
old gutters and downspouts along the 
front of our house, and installed a 
Rainhandler Rain Dispersal System in 
their place. We're so happy with their 
performance that we installed 
Rainhandlers around our new porch 
extension as well. Unlike conventional 
gutter systems, which routinely clog 
with leaves, twigs and other debris, 
Rainhandlers have open louvers that 
intercept rainwater and snow—or ice— 
melt where it runs off the roof. These 
louvers break up the flow into small 
droplets which disperse naturally away 
from the house walls, eliminating 
driplines and preventing erosion and 
damage to a home's landscaping. 
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Gutters can actually contribute to 
erosion and worse kinds of home 
damage when they become blocked, 
because the water has nowhere to 

go but over their tops or back up into 
| the house under the roof shingles. 


There are some tools that do it | 
all. Plunge cuts into plywood | 
or precision trimming are easy 

with the reduced-vibration 


features built into the new 
heavy-duty Super Sawzall. 


Rainhandlers are ingenious in every 

| respect, including the ease with which 

| they are installed. Each 5-foot-long 

©) louver section is held in place by a 
series of clips screwed to the fascia. 

€ Our Rainhandlers took less than an 

= hour to install, and once up they are 

"MIU all but invisible against the house trim. 

l| Made of durable all-weather aluminum, 

they are available in white, brown 

or natural finish to match any home, 

and because they're virtually mainte- 

nance-free they never need cleaning. 


It's a fact: More people who make a living with their tools buy their tools at The Home Depot® That's because 
carry all the best brands of power tools that are available anywhere. Everything from light-duty to heavy-dut 
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DRIVING IT HOME 


If there is one indispensable tool in 
everyone's tool box today, it's a cord- 
less drill/driver. These hard-working 
helpmates are versatile enough to bore 
large holes for, say, installing a door- TT 
knob, and powerful enough to drive ne 
long deck screws into dimensional it | 
lumber. Variable-speed models give : 
added control for precision work, while 
those with clutch features let you 
preset the amount of torque to embed 
screws at specific depths, such as for 
drywall installation. Battery power has 


i 
! 
Xa 
= 
greatly improved from earlier models, 
which allows longer run-time per 
charge and more freedom to work. 
continued on page 57 
With a Skil Warrior cordless rechargeable 
drill/driver, you have the freedom and the 


power to go wherever the work is, without 
dragging along an electrical extension cord. 


| PORTER-CABLE 


ly from our pros. 


nd with our everyday low price guarantee, it's easy to see why you should be shop- 
ing at Home Depot too. The place where people who know their stuff buy their stuff. 


Tuakita! PORTER+CABLE ADELTA 


400 ^ 0.2500 RPM 


IN ANYTHING. 
INCLUDING 


© Level Guide for more The drills from Skil are part of our 

„Accurate drilling entirely new line of power tools. 

É Variable Speed Dial With more features and up to 4.5 amps, 
adjusts to various tasks | these drills blast through almost anything. So 


o Improved Ergonomi whatever the job, there's no reason to say no. 
to reduce fatigue 


Sica Ar col THE LEGEND 
rre a LU y, KEEPS BUILDING? 
www.skiltools.com 


SPECI 


VERTISING SECTION 


Preparation is critical whenever you paint exterior surfaces. Scrape, power-wash or clean the 
area well, and always use a quality primer to seal new wood before finish coating. 


One of the most familiar names 


in power tools, Skil, recently intro- 
duced a line of Warrior Drill/Drivers 
that are especially appealing to 
home owners because they 
combine power and versatility with 


comfortable, easy-to-grip T-handle 


styling. Available in 9.6 volt and 
12 volt models, each comes with a 


With a worklight to 
guide your way and 
2.4 volts of power 
turning at 140 rpm, 
the rechargeable 
Craftsman Power 
Screwdriver is a 
handy tool to have 
around, day or night. 


long-lasting 1.3 amp-hour battery 
and 3-hour charger. Smart buyers 
will opt for the kit that comes with a 
second battery, so that while you 
work you'll always have power in 
reserve. These drill/drivers also 
have 5-position torque clutches for 
versatile screwdriving plus a full 
lock-up position for drilling. 


Ae 


AMERICAN 
iginals 


SWEEPSTAKES 


GRAND PRIZE 


Win a mint '65 Corvette 


FIRST PRIZES 
*5 Vintage 
Leather Skil Logo 
Jackets 


OTHER PRIZES INCLUDE: 


*100 Skilsaws 
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THE LEGEND KEEPS BUILDING. 


To enter, look for the display at your 
nearby hardware store or home center, 
visit www.skiltools.com, 
or fill out the entry blank below. 


, OFFICIAL RULES- NO PURCHASE am. 


d print y 


to use winne 
mpensation 


ailes, TIMES MIRROR 
es. Thi 
ates 4/15/99, senda 
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I Address 
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Zip. Phone. 


WORK LIKE A PRO 


Anything that’s worth doing is worth 
doing right, as they used to say. And if 
you want to do it right, you need tools 
that are equal to the job. Home owners 
who buy cheaply made tools—thinking 
they'll “only need this once"—are only 
kidding themselves and making their 
work more difficult. Poor tools produce 
poor results, and an imitation or 
“knock-off” product can break when 
| its strength is needed most, causing 
damage to the materials and injury 
to the user. Remodeling is the most 
demanding type of construction work, 
requiring hand and power tools that 
can withstand hard use under adverse 
conditions. 


That's why one of the most-used 
portable power tools among both 
professional and home remodelers 
is the original Milwaukee Sawzall recip- 
rocating saw. In addition to being 
dependable and rugged, this tool has 
incorporated improvements over the 
years that make it more versatile than 
ever. The new heavy-duty Super Sawzall 
we used on our deck and porch 
projects has a 10-amp motor, the most 
powerful available in this type of tool. 
A unique impact-protection gear system 
and patented counter-balance mecha- 
nism make this tool virtually vibration- 
free, even when cutting through tough, 
blade-resistant materials like corroded 
pipes and heavy plywood. And its 
Quik-Lok blade clamp allows for fast, 
wrench-free blade changes, which is 
especially handy when you're working 
under difficult conditions. 


NOT JUST COLOR 


The final step in most home improve- 
ment projects is adding a coat of paint 
to give the materials a finished look, 
but more importantly to protect them 
from weather and wear. That's why it's 
important to choose a high-quality paint 
every time. More than just decorative 


continued on page 62 
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There's nothing like a fresh coat of paint to 
brighten interior rooms. There are more than 
1,000 Ace paint colors to choose from, or bring 
a swatch to match on the color computer. 


Working in a dark corner can be difficult, 
especially when you're driving small screws. 
The new Craftsman lighted power screwdriver 
is a bright idea that fixes this problem. 


Il 
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WARM & COZY 


If your home heating costs are 
high and your hot water system 
has trouble keeping up with 
demand, this is perhaps the best 
time to do something about it. 
Lennox, one of the oldest and 
most trusted names in home 
heating, has introduced two new 
gas-fired heating systems that 
can improve both your household 

' budget and your comfort level. 


The WhisperHeat gas furnace 

offers one of the quietest, most 
| efficient units available in forced- 
air heating. With direct-drive 
blowers, a unique heat exchanger 
design and exclusive insulation 
and venting technology, these 
systems virtually eliminate the 
rushing and rattling noises that 
accompany the heat in typical 
ducted systems. WhisperHeat's 
flexible design also reduces 
installation time and cost for 
further savings. 


Super-quiet operation is 
matched with efficient energy use 
in the Lennox CompleteHeat gas 
system, a combined air-and-water 
heating unit that provides virtual- 
ly unlimited hot water to meet 
all of a family’s needs. With a 90 
percent Combined Annual 
Efficiency rating, this unit has 
the capacity to keep pace with 
a steady 3 gallons-per-minute, 
120-degree water demand and 
never run out, Think of all the 
showers your family takes—and 
then think of what you could be 
saving on energy bills. 


10 AMP. 0-3200 SPM. 
IMPACT PROTECTION. 


The industry's best reciprocating saw just got better. Nothing 
cuts faster or lasts longer. Milwaukee's 


powerful new 10-amp Super Sawzall® 


NOW EVEN MORE | 


POWER 


features exclusive impact protection, 
anti-vibration, 0-3200 spm, 1-1/4" stroke 
and keyless blade clamp. 
You work harder, faster and 
virtually vibration-free. 

(J 
Call toll-free > 
1-877-729-3878, 


when nothing but 


heavy-duty will do. 


MILWAUKEE ELECTRIC TOOL CORPORATION * AN ATLAS COPCO COMPANY 
WWW. MIL-ELECTRIC-TOOL. COM 550-1751 


THE NASCAR CRAFTSMAN TRUCK SERI 
TOUGHNESS RIGHT OUT OF THE BOX. 


The NASCAR Craftsman Truck Series. Only one brand of tools is tougl 
enough to bring it to you. And only one pit box is tough enough to hol 
them. Made with heavy-duty, slam-shut construction. Smooth-glide bal 
bearings for long life and durability. And with over 21,000 cubic inche: 
of drawer space, storage by the truckload. Craftsman pit boxes an 


the NASCAR Craftsman Truck Series. The toughest things on wheel 


CRAFTSMAN 


MAKES ANYTHING POSSIBLE™ 


SHAME 


www.sears.com/craftsman 


color, paint forms a protective 
barrier that seals out moisture, 
prevents insects from burrowing into 
wood, and actually slows the natural 


deterioration of many types of materi- 


als. On interior surfaces, paint forms 
a washable “skin” that's also a first 
line of defense against minor damage. 


When it comes to buying paint, 
don't be fooled into thinking you 
have to pay a higher price for the 
highest quality. Choosing a depend- 
able source is a better way. We use 
Ace Royal Paints because we know 
that Ace makes their own paints, 
ensuring that only the best materi- 


~ SHOOTS STAPLES & 


High Performance 
Solid State Circuitry 


Trigger Safety Lock 


Flush Front Gets 
Into Tight Corners 


10 Foot Cord 


All-Steel 
Channel & Track 
High Carbon Heat- 
Treated Working Parts 
Patented Jam- 
Proof Mechanism 


One Year Limited 
Contractor's Warranty 


The powerful ETFSOPBN Electric 
Staple and Nail Gun shoots 

6 different size staples: 1/4", 5/16", 3/8", 
1/2", 17/32" Ceiltile and 9/16". It also 
drives a 5/8" nail. 


DRIVES NAILS 


ETF50PBN" 
PROFESSIONAL 


HECHO EN E.U.A. 


One heavy duty versatile tool lets you do 
thousands of jobs from installing insulation and uera 
carpeting to trimming a door or building a toy. @ 


The dual purpose Professional ETF50PBN is available 


wherever fine tools are sold. 


ARROW FASTENER COMPANY, INC., 271 MAYHILL STREE DLE BROOK, N.J. 07663 


ARROW FASTENER (U.K.) LTD. 


MONTREAL. QUEBEC MP à 
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] 
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als are used and our satisfaction 
is guaranteed 

At Ace we can also choose from 
over 1,000 colors—they have color 
computers that will match any 
color swatch you bring in-and get 
all the brushes, rollers and other 
painting tools we need, so there's 
no reason to shop around when 
we're ready to begin. 


LIGHTING THE WAY 


Yet another item that has 
worked it way into many home 
owners' tool boxes in recent years 
is the cordless power screwdriver. 
It's easy to see why. Reach for a 
typical screwdriver and it's often 
the wrong type. The number of 
screws on any given object often 
outlasts your patience. And, all too 
often, the one screw you can't get 
at easily is in some dark recess 
which makes it a much tougher job 
than you bargained for. 


Home Remodelingldeas 


Power screwdrivers, on the 
other hand, have interchangeable 
bits so you don't have to go 
looking for the right one. And 
because they're powered, they 
make repetitive tasks like screw- 
driving almost bearable. However, 
until recently they didn't help 
much when you were groping in 
the dark for that one hidden screw. 

That's why the Craftsman 
Rechargeable Cordless Power 
Screwdriver is a real improvement 
over all other tools of this kind— 
it's got a built-in “headlight” to help 
you see what you're doing, and 
not only in the dark. Even in broad 
daylight, screwheads deep inside 


an electrical outlet box, or under 

a dashboard, or in your stereo 
cabinet, can be difficult to see. 
This tool's worklight puts a focused 
beam of light right at the point of 
contact, so you can see where the 
driver tip is going and what it's 
doing. With 2.4 volts of power, 
reversible action, and 1-hour run 
time with a 3-hour recharging cycle, 
it's easy to see that the Craftsman 
cordless screwdriver leads the way. 
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DUAL FUNCTION make it into the kit you carry with 

you at all times. A typical "A" tool 

kit will have a hand saw that can 

crosscut as well as rip, multi-tip 

screwdrivers, adjustable wrenches 

and locking pliers, an all-purpose 

claw hammer, and so forth. 

Another "staple" in this kit is a sta- 
continued on page 64 


Home renovations generally 
require many different tools, and 
toting them around the house 
from job to job can become a job 
in itself. That's why tools that can 
do more than one task well often 


Age Deepens 
The Character. 


Formby 
Reveals It. 


Nothing compares to the 
warm, rich look of wood 
furniture that only comes 
with age. But often, it's 
hidden by a dark, worn finish. 
To uncover that natural beauty, rely on 
Formby's* quality refinishing products. 


From foolproof finish removers to 
protective tung oil, our time-honored 
formulas have all you 
need for an exquisite 
hand-rubbed look. 
Trust Formby's, 
because restoring wood 
is a beautiful tradition. 


Uncover Wood’s Natural Charm" 


9 Formby's is a registered trademark. ©Formby’s 1998. 


Before you order, 
try the 
Banana Split, 
Pineapple Fluff 
and Rich Mustard. 


Banana Split 


aS" 


Pineapple Fluff 


Rich Mustard 


The perfect color paint in the store 
may surprise you when it's on your 
walls at home. Here's a color check 
tip from the folks in the red vests, 
your helpful hardware 
folks at Ace. When you 


xu think you've picked the 


right color, take home 3 
or 4 chips and a few colors that are 
close. Do the same with accent colors. 
Tape them to different walls, next to 
windows and in corners. (Colors 
look different in different light) Look 
at them by day, then by night. Now, 
before you buy gallons of custom 
mixed paint, you'll have a better idea 
you picked the perfect color for your 
taste. You'll be happier with the 
results, and you could save some 
money along the way. 


Your helpful hardware folks at A 


Hardware 


(© 1998 Ace Hardware Corporation 
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ple gun tacker, which comes in 
handy for many tasks such as 
putting up temporary sheeting or 
installing insulation. 

Now there's a gun tacker that not 
only staples, but also switches func- 
tions instantly to become a nail dri- 
ver, which adds still more versatility 
to this already versatile tool. The 
Arrow Staple+Nailer shoots six sizes 


of flat-crown staples, from 1/4-inch 
up to 17/32-inch in length. Then 
simply remove the staples and 
replace them with a strip of 5/8-inch 
nails and this tool also lets you 
install door or window trim, build 
picture frames and do other close- 
nailing tasks without a hammer— 
and without the hammer marks and 
damage such fine work often entails. 


HI, HO, SILVERADO 


“Bigger, faster, stronger and 
smarter” is how the new-design 
1999 Chevy Silverado full-size 
pickup is described, and a first 
look at this muscular yet svelte, 
work-and-play vehicle shows 
that’s no idle boast. Available in 
both standard- and extended-cab 
versions, this is a pickup that 
can take it-whatever “it” means 
to you or the entire family. 


How big is the Silverado? Inside, 
it has the roomiest cab of any 
1/2-ton pickup today. Compared to 
its predecessor, the Chevy C/K 
pickup, it has bigger door openings 
for better accessibility, a wider 
frame with a longer wheelbase, 
and greater load-carrying capacity. 
It’s also faster as well as stronger, 
in more ways than one—with 
smoother hauling at any speed 
thanks to the power and torque 


of its new Vortec V8 engines, 
along with faster stopping due 
to standard anti-lock disc brakes 
on all four wheels. 


And smart? The Silverado offers a 
Tow/Haul mode that lets the driver 
adjust the transmission to cope 
with demanding road conditions, 
and a Dynamic Proportioning 
System that automatically 
regulates rear-wheel braking to 
suit the payload. But as tough as 
this pickup is, creature comforts 
were not overlooked in its design. 
A standard curbside third door 
on extended cab versions, comput- 
er-controlled driver lockout and 
battery rundown protection, and 
more interior refinements than 
can be listed here, make this a 
working-class pickup that's more 
fun to own and drive than the 
family car. 


Years of research and development have produced the new 1999 Chevy Silverado— 
a "bigger, faster, stronger and smarter" pickup than all of its predecessors. 


"TIPP 


Tahiti Blue Salmon Mousse Rich Mustard Allure Bok Choy 
Tea N Cream Tender Pink Bread Pudding Flirtation Little Boy Blue 


Have you tried Banana Split 
and Bek Chay in the Bedroom? 


"XE 


lake Placid Peter Pan limesicle Glint O' Gold Banana Split 


Calfskin Lobster Bisque Shrimpy Cactus Flower Pineapple Fluff 


Or Cactus Flower in the kitchen? The names we give Ace Royal Paints 
are just the first indication of what they can do for your walls. 
And when you consider durability, one coat coverage = > 

and quality that guarantees your satisfaction, Ro- o "all Trim 
it isn't surprising that there's one name that's : 
always been a household word. 


Available exclusively at ACE Hardware 


www.acehardware.com 


Colors may vary slightly from actual paint colors 
©1998 Ace Hardware Corporation 
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Furniture 
Refinish 


Quality and affordability are the hallmarks 
of Ace Royal Paints, Ace manufactures a 
full line of paint products, including inte- 
rior and exterior paint, wood stains and 
finishes, enamels and specialty products. 
For more information visit your local Ace 
Hardware store. 


New for 1998 from ARROW FASTNER is 
their STAPLE+NAIL GUN series of tools. 
The 70-year old American Company offers 
these new items in manual and electric 
models. It has also introduced a unique 
RIVET TOOL with a head that rotates 360 
degrees. The "TWISTER," lets you rivet 

in narrow and difficult-to-reach areas. 
Information on ARROW tools for the 
knowledgeable Do-It-Yourselfer is available 
from their website: www.arrow- 
fastner.com. 


Take better care of your 
antiques and collectibles 
with Formby's Furniture 
Refinisher, which condi- 
tions wood as it gently 
dissolves old varnish, 
lacquer and shellac. A 
hand-rubbed finish coat 
of Formby's Tung Oil 
gives the wood a soft, 
streak-free sheen and a 
natural look and feel 
that you don't get with 
other finishes. 


Over 2,200 Craftsman hand tools, made in 
America, guaranteed forever. Available at 
Sears, Sears Hardware Stores, and via the 
internet at www.sears.com/craftsman, or 
call 1-800-377-7414, 24 hours a day, 
seven days a week—to order your free 
copy of the “Craftsman Power and Hand 
Tool” catalog. 


With over 40,000 products in stock, The 
Home Depot has everything you need for 
home improvement. Visit our web site any 
time at www.HomeDepot.com. or stop by 
your local Home Depot today! 


Milwaukee Electric Tool's new catalog fea- 
tures over 400 heavy-duty power tools 
and 2,500 accessories such as circle saw 
blades, Sawzall' and jig saw blades, hole 
saws, wire brushes, sanding disks and 
belts and drill bits. Call 1-800-729-3878. 
Free catalog. 


Formby's', makers of a complete line 

of refinishing and wood care products, 
presents this attractive new 16-page, 
colorful booklet which includes great 
project ideas and tips on how to find and 
refinish furniture. Free. Send booklet 
requests to: Simple Refinishing Ideas, P.0. 
Box 1295, Grand Rapids, MN 44745-1295. 
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A FAST FINISH 


Moving indoors as the weather 
cools offers lots of opportunities 
for home improvement, and few 
projects are more rewarding than 
refinishing antique, collectible or 
just hand-me-down furniture. A 
piece doesn't have to be costly to 
be valuable, and there are plenty 
of gems to be found hidden under 


layers of old, age-darkened finishes. 


You don’t have to be an refinish- 
ing expert to get great results, 
either. Here's an easy test to 
determine what type of finish is on 
the wood: Dampen a cotton ball 
with acetone (nail polish remover), 
then touch it to the finish in an 
inconspicuous spot. If the cotton 
sticks or the finish softens, the 
piece was finished with varnish, 
lacquer or shellac. All are easy to 
remove with Formby's Furniture 
Refinisher. Unlike many chemical 
strippers, Formby's gently 
dissolves even stubborn finishes 
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yet is gentle enough to preserve 
the natural patina that develops in 
wood as it ages. This refinisher is 
also different from others because 
it contains natural oils that mois- 
turize, condition and protect the 
wood against drying and cracking. 
And Formby's makes a Paint & Poly 


Remover that's just as effective 
on other finishes that don't react 
to the cotton ball test. 


For more information on 
products shown in this special 
Home Remodeling Ideas section, 
see pages 66-67. 
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The Gutter Alternative. Patented, better 
than gutters, better than no gutters. On 
thousands of homes. No clogging, clean- 
ing, or ground erosion. Rugged aluminum 
construction with a 25 year warranty. 
Free information. Call 1-800-942-3004. 


SKIL’s 100-page catalog illustrating the 
entire SKIL line of power tools and acces- 
sories outlines all features, benefits and 
specifications. Free, call 1-800-815-8665. 
Visit our web site at www.skiltools.com. 


RAINHANDLEA 


Self-Cleans. 

Unique louver design allows 
leaves and debris to blow or 
wash away 


Protects Property. 

The Rainhandler self-cleaning 
system eliminates clogged, over 
flowing gutters and downspouts. 
No ground erosion. No more de- 
structive ice dams from frozen 
gutters. 


Protects You. 

The Rainhandler self-cleaning 
system protects you from the 
need to climb ladders and roofs 
to clean clogged gutters: / 


Prevents Erosion. 


foot wide -sized 
droplets sprinkling the landscaping 


Maintains Itself. 

The all-aluminum, never-rusting, 

maintenance-free Rainhandlér * 

louvers make messy, deteriorating 
gutters and downspouts history 


Beautifies. 

The Rainhandler system is practi- 
cally invisible. No gutters, down- 
spouts, leaders or splash blocks to 
detract from the natural beauty 

of your home. 


Installs Easily 

Each 5-foot section comes with 
3 brackets & 6 screws. Do your 
entire home in 3 or 4 hours. 


Guarantees. 

Rainhandler comes with a 
manufacturer's warranty. Perform- 
ance satisfaction is guaranteed or 
return Rainhandler within ninety 
days for a full refund. 


i 
Phone or Write for FREE Information 


RAINHANDLER 
from Savetime Corp. 
Dept. PS108 
2710 North Avenue/Bridgeport, CT 06604 
1-800-942-3004/Fax 1-800-606-2028 


Phone(  ) 
Availabe at Southwest Home Depots 
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The inside story of how an elite bomb squad 
dismantled the Unabomber's last deadly device. 


here in the now 
tch, left a live 

Ic Poisson, Rod 
jerry (left to right) 
team that disman- 
ut destroying it, so 
used as evidence. 


By Frank Vizard 


IT WAS THE CASE OF A LIFETIME, and it had taken 
nearly a generation to unfold, Federal authorities finally ar- 
rested Theodore J. Kaczynski, known as the Unabomber, in 
a one-room cabin deep in the Montana 
wilderness, after receiving a tip from his 
brother. For 17 years, Kaczynski, a math whiz and former 
college professor, had outwitted the law, waging a war against 
what he perceived to be the evils of technology. His battle 
had claimed three lives and injured 22. Many of his bombings 
had victimized individuals associated with universities or air- 
lines, hence the Un-a-bomber moniker given him by the FBI. 


With Kaczynski's arrest, however, 
another battle of wits began, one that 
matched scientific genius gone astray 
against a three-man team of bomb 
disposal specialists armed with the 
latest in technological gadgetry. Al- 
though Kaczynski was arrested in 
April 1996, the role of this special 
bomb squad was merely hinted at 
when President Clinton officially 
thanked them for their work this past 
February. Only now, following the 
May sentencing of Kaczynski to life 
imprisonment, can their story be told. 

The war of wits began when FBI 
agents peered inside Kaczynski’s tiny 
cabin and discovered a live bomb, 
packaged and ready for mailing but 
unaddressed. Normally, this wouldn’t 
be cause for too much excitement. A 
bomb disposal squad would remove 
the device and explode it harmlessly. 

This time was different. The FBI 
needed the bomb defused but also 
intact for forensic evidence. The 
Unabomber had built his devices so 
they couldn’t be linked to him, and 


FBI analysis of debris fragments had 
yielded few clues. The only common 
threads were the initials “FC,” for 
Freedom Club, inscribed on eight of 
the 16 bombs ultimately attributed to 
the Unabomber, letters from FC to 
newspapers, and a lengthy mani- 
festo published by The Washington 
Post and The New York Times in 
September 1995. 

To its credit, the FBI had already 
realized that defusing a bomb intact 
was beyond its capabilities. In Au- 
gust 1995, FBI agents turned for 
help to Chris Cherry, a researcher at 
Sandia National Laboratories, a fed- 
eral weapons research facility in Al- 
buquerque, New Mexico. Cherry, a 
Department of Defense veteran of 
classified operations, is considered by 
those in the secretive bomb techni- 
cian community to be the dean of 
bomb disposal experts. For the next 
nine months, Cherry would be on 
standby in case a Unabomber device 
was intercepted before it exploded. 
Cherry’s team would include veteran 
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Sandia assistant Rod Owenby and Vic Poisson, a long- 
time friend and associate with the Riverside, California, 
police department. 

Shortly after Kaczynski's arrest, Cherry and Poisson were 
on the phone discussing the case when Cherry’s other line 
buzzed. It was 6:30 p.m. on Good Friday, and Cherry was 
looking forward to Easter with his wife. Cherry put Poisson 
on hold and picked up the other line. It was the FBI. 

“We have a device,” said the agent on the other end of 
line. “It’s under the bed [in Kaczynski’s cabin].” 

Cherry quickly switched the line back to Poisson. 
“Don’t hang up.” 

The FBI immediately dispatched planes to bring Cherry’s 
team members and their gear to the scene. Owenby was 
excited on the plane. The airport pickup had been con- 
ducted like a clandestine operation. Only first names were 
used, and no questions were asked. 

“Isn’t this neat?” Owenby asked Cherry. 

“It will be if we’re successful,” replied Cherry, who was 
beginning to sense the pressure. At that point, Cherry 
thought he would be gone from home for two days at most. 
He hadn't anticipated what lay ahead. 

By 7 a.m. the next morning, the three men had arrived 
at the site in Lincoln, Montana. The cabin was a few miles 
south of town, 500 yards up a narrow trail through a forest. 
It sat astride the Great Divide of the Rocky Mountains at 
6,376 feet above sea level. 

The three passed through multiple checkpoints, each 
manned by federal agents toting machine guns. Finally, they 
saw the cabin in the light of a beautiful spring morning. “It 
looked like a storage shed at one of our houses," remembers 
Owenby. Since 1971, it had been Ted Kaczynski's home. 

Accompanied by a FBI agent, each of the three was led 
one at a time to the door of the 10- by 12-foot cabin. It was 
crammed with books, boxes, jars, and—ominously—chem- 


Simple but Deadly 


THE UNABOMBER constructed 16 bombs, using the 
simplest of materials with deadly effectiveness. 


BATTERIES 
Four 9-volt batteries bound together and 
stripped of their outer casings served as 
the power source. 


SCREWS 
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The bomb was placed inside a 
wooden box held together by 


icals. A later inventory would reveal that the chemicals 
included bottles of sulfur, saltpeter, ammonium nitrate, 
and sodium chlorate; the boxes contained zinc, aluminum, 
and lead. One old cereal box contained 23 bomb igniters, 
each made from a piece of cord pulled through a wooden 
plug. Other boxes contained batteries; wiring; and pieces 
of metal, copper, and plastic pipe. 

The cabin lacked running water, electricity, and a bath- 
room. It had a pot-bellied stove for heat; a table, a chair, 
and what appeared to be an army cot were the only furni- 
ture. The bomb was under the cot. 

All three also noticed two other items lying in plain 
sight—the hooded sweatshirt and sunglasses depicted in 
the FBI's sketch of the suspect, which had been widely 
circulated in the media. The sketch was based on an eye- 
witness description following a February 1987 bombing 
in Salt Lake City. 

The cabin and all of its contents would be saved as ev- 
idence, but the first order of business was to get the bomb 
out of the cabin and moved to a safe location. The bomb, 
like many of the Unabomber's past devices, was packaged 
in a rectangular wooden box, the size of a thick book, 
that would fit inside a mailbox. 

Cherry's team constructed wooden ramps up and into 
the cabin, and a remote-controlled robot carefully carried 
the device to a nearby field. The bomb was then placed on 
a wooden stool; the team built an igloo of heavy timbers 
around the stool, covering the structure with a blue tarp 
held down by sandbags. Nobody was overly concerned that 
the bomb would detonate while it was being moved, be- 
cause Kaczynski's bombs were always designed to explode 
when they were opened. But from this point on, the wooden 
structure would contain any explosion, with the blue tarp 
acting like a big tablecloth to capture any forensic crumbs. 

The cabin, meanwhile, turned out to be a treasure trove 
of clues. Perhaps most important were 10 notebooks au- 
thored by Kaczynski. *His notebooks were like a technical 
memoir," says Cherry. *My main focus was on how he 
thought about explosives and bombs. He had a very elabo- 
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SPRINGS WIRE 


A spring-loaded triggering switch 


Common multistrand duple» 
was connected to the igniter placed wire was used to make im- 
provised loop switches. 


SOLDERING WIRE 

Used to make a solid connection 
between the actual explosive 
and the battery terminals. 


Explosive 
charge 


rate set of notes written in Spanish. 
It was just unbelievable.” 

Fortunately, Cherry was able to 
have Kaczynski’s notes immedi- 
ately translated, and what he 
learned helped him understand 
Kaczynski’s approach to bomb- 
making and gave him great cause for concern, “His notes 
told me that he was a mathematician,” says Cherry. “In 
one entry, he was trying to calculate heat transfer on a 
bridge wire of the type used in detonators, looking at the 
electric current relationship involved. He was looking at 
bomb-building from a scientific viewpoint. And that's 
what impressed us." 

Cherry would soon be informed that Kaczynski had 
received a Harvard degree at 20, earned a doctorate at the 
University of Michigan, and had been a mathematics pro- 
fessor at the University of California, Berkelev. His math- 
ematical treatises, published in the 1960s, were considered 
by his peers to be the work of a genius. 

The notebooks only confirmed what Cherry already 
knew. Kaczynski was a formidable bomb builder who had 
improved his technique with each succeeding device be- 


tween 1978 and 1995. Cherry also was one of the few peo- 


ple who realized that Kaczynski had recently achieved a 


COPPER WIRE 

A pair of wires that were routed 
through a wooden dowel served 
as the bomb igniter. 
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HOW IT WORKS: An explosive charge is set off inside 
the PAN disrupter. A shock wave ti 
of the tube, exiting with enough force to disable a 
timer, battery, or other key component of a bomb. 


No more snip-and-run: The PAN disrupter's shock 
tube can be as long as 5,000 feet for remote use. 


Is the length 


technical breakthrough that doubled 
the destructive power of his bombs 


without increasing the size of the 
package. Cherry says this technique 
was known to only a small number 
of people, and that number did not 
include any FBI agents. 

“Kaczynski was right on target, technically," says Cherry. 
“What amazed me was that this guy was doing all this by 
himself. You're dealing with a guy who has no electricity. 
He's using hand tools. But at the same time he's produc- 
ing devices that are extremely deadly. As he progresses, the 
fatalities increase." 

Cherry was also impressed with Kaczynski's patience. 
Every component of his bombs was handmade. *He may 
have spent weeks working on one little component. He was 
so careful about not leaving a trace, other than the Free- 
dom Club inscription." 

Poisson agrees with Cherry's assessment. “It was very 
clear that Kaczynski thought out each and every minor 
detail, and had probably gone through extensive testing 
He was truly unique." Ironically, Poisson, 
Cherry, and Kaczynski all had the same hobby in high school: 
building fireworks. 

The team decided that the job would be handled in two 


of each devici 


STAMPS 

Bombs were mailed using 
stamps issued years before, 
often with a Priority Mail label. 


LEAD PIPE 

A length of pipe was used as 
the housing for a mixture of 
explosive powders. 
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phases: The first would render the bomb inactive, while 
the bomb would be dismantled in phase two. “Our goal 
was to go backward from the completed item to what was 
existing on the table when it was started,” explains Poisson. 
Phase two would be as dangerous as phase one, however, 
since many of the individual components were explosive. 
Essentially, the team was looking at bombs within a bomb. 

By Sunday, the team was ready to begin disarming the 
bomb, but only after spending most of the preceding 
night arguing about how to proceed—a discussion punc- 
tuated by lack of sleep and too much coffee. Each team 
member had a different opinion. X-ray imaging systems 
had provided them with some idea of the interior layout 
of the bomb, but the two-dimensional pictures proved hard 
to interpret in three dimensions, so the exact location of 
the triggering device was difficult to pin down. 

“The whole device was hard to interpret,” says Owenby. 
“Things in it were odd, and the way it was put together 
was odd.” 

The team was at an impasse. The FBI liaison, Tom J. 
Mohnall, an explosives examiner from the FBI's laboratory 
in Washington, D.C., looked at Cherry. "You're in charge. 
You're calling the shots." Cherry's interpretation of the 
bomb's interior would stand. 

The gear needed for the job was ready to go. The team 
is reluctant to reveal details about the equipment they use, 
concerned that such knowledge may give future bombers 
an edge. Much of it, however, involves remote video sys- 
tems and robotic manipulators of various sizes that can 
be operated from a safe distance. 

"The days when you see a guy cutting a red or green 
wire, like in the movies, are over," says Cherry. "We can do 
that type of task from a mile away." 

One key device, in use for only a few years and invented 
by Cherry under an FBI contract, is called the Percussion 
Actuated Nonelectric (PAN) disrupter. It hovers over the 
bomb like a praying mantis about to devour a bug. "It ba- 
sically allows us to use an explosive to disarm an explosive," 
says Cherry, but that is as much as he will say about it, even 
though it is now used by bomb squads nationwide since 
the FBI distributed 500 free of charge last year. As described 
by Patrick J. Webb, a counter-terrorism supervisor for the 
FBI who was also on the scene and had tracked the Una- 
bomber since 1982, the PAN disrupter is a long narrow 
stainless steel tube about an eighth of an inch in diameter, 
through which many different kinds of high-powered charges 
can be fired. The shock tube, as it is called, is manufactured 
in lengths up to 5,000 feet, so it can be cut to any desired 
length, letting the bomb squad remain at a safe distance 
from the explosive. When fired with a basic black powder 
round, as was used in this case, the PAN disrupter creates 
a flash that looks like a bolt of lightning, signaling that a 
shock wave is traveling down the tube. When the device 
performs correctly— Webb can't recall it ever misfiring— 
the shock wave will disable a key component of the 
bomb, such as the trigger, timer, or battery. The PAN dis- 
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rupter, says Webb, is the only scientifically verified tool 
available to bomb technicians. It has been tested so many 
times with a variety of charges that technicians need only 
consult a guidebook that will correlate a bomb type to 
the correct charge, approach angle, and stand-off distance 
in which to use the disrupter. Fortunately, most bombs 
seen in the United States, about half of which are pipe 
bombs, are of simple construction. “We haven’t seen a 


The whole 
interpret 


ramping up of sophisticated technology," says Webb. "We're 
still in the bomber Stone Age.” Nevertheless, he acknowl- 
edges, the Unabomber had proved how deadly even prim- 
itive materials can be in a bomber's hands. 

With the PAN disrupter in place, Cherry allowed Jim 
Freeman, head of the FBI's San Francisco office and who, 
along with Terry D. Turchie, headed the Unabomber in- 
vestigation, to fire the device. 

“Is it going to be loud?” asked Freeman. 

“We hope it is a quiet, joyful noise,” replied Owenby. 

A few seconds later, a small, muffled thump caused all 
three team members to grin. Cherry was the first to inspect 
the Unabomber package. The operation was a success: The 
package had barely moved. “It was so surgically defused, you 
couldn't tell it was defused,” says Cherry. Phase one was over. 

As expected, phase two proved more difficult. The 
team had prepared a number of special tools for the task 
of dismantling the bomb, most of which were invented 
for the assignment and wouldn’t be immediately compre- 
hensible even to your average bomb technician. Again, 
the team is circumspect about details. “We may need cer- 
tain technologies tomorrow,” says Owenby. 

Still, what the team knew about the Unabomber's pre- 
vious bombs wasn’t reassuring. “He was unusual in that 
most bombers have a particular way of doing business,” 
says Poisson. “He was exceptionally difficult to deal with, 
because he did whatever appealed to him at the time.” 

Adding to the difficulty were the Unabomber’s hand- 
made components, which included even the screws. 
Kaczynski’s homemade glues were manufactured from 
animal hooves and tended to react unpredictably compared 
with store-bought material. 

In taking apart a bomb, the general idea is to apply 
heat extremely slowly over a period of hours, in incre- 
ments of as little as one-tenth of a degree, in the hope 
that this will cause the components to eventually sepa- 
rate. The difficulty with this approach is that the bombs 
tend to be so tightly constructed that moving even a sin- 
gle element takes a precise amount of energy. Too much 
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heat or too much movement will cause an explosion. 

Each move on the bomb prompted a lot of discussion, 
but slowly the components begin to peel away, one by 
one, much as the team had expected based on their 
analysis of previous Unabomber devices. 

Then they hit a wall. 
“This guy was unbelievably 
clever,” says Cherry. “We 


trained so that when we 
got to any given point, we 
would know a certain set | 
of tools and gear were 
needed. Well, guess what? 
He threw us for a 180-de- 
gree turn. We said: ‘Now 
what do we do?” 

Cherry won't say ex- 
actly what the problem 
was, for security reasons, 
but he likens it to expect- 
ing to see something in liq- 
uid form, then discovering 
that it is reinforced con- 
crete and that the cup you 
brought is useless. Nothing 
in the technicians' toolbox 
would allow them to proceed. Cherry felt as if he were on 
third base, prepared to score the winning run of the base- 
ball game, only to learn that all the bats were now broken. 

Poisson, the team's primary gadget maker, was unde- 
terred. After studying the problem for the better part of 
a day, Poisson stole into a nearby farmer's toolshed while 
its owner was away, and improvised a tool on the spot. 
Working with an untested tool can be extremely danger- 
ous, and Poisson recalled the old bomb squad adage: "It's 
either initial success or complete failure." Nonetheless, 
the team decided to continue. 

Making matters worse, the bomb began to behave er- 
ratically. An initial application of heat would yield no re- 
action, then suddenly there would be a spike in the temp- 
erature reading that could cause an explosion. Heat was 
dissipating from one part of the bomb but not from another. 
No one knew the temperature threshold that would cause 
the bomb to explode. Temperatures rose, and the team 
backed off until the device cooled. Again and again, they 
followed the same procedure. “Add energy" and “stop” 
became a mantra. After each pause, Cherry would per- 
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sonally inspect the bomb, looking for signs of discol- 
oration or residue buildup. 

“The TV systems could give us a look but they couldn’t 
tell us certain things,” says Cherry. “We needed a three- 
dimensional view of how the energy was affecting the 


The Unabomber's mountain 
cabin, built in 1974, was both 
his home and laboratory, yet it 
was smali enough £o be car 
ried away by investigators. 


device. Every second, we were concerned because we 
were putting so much energy into something that was 
so sensitive. And we didn’t know exactly how sensitive 
it was. I could only speculate on what I saw, what was in 
Kaczynski’s notes, and what I thought we had, based on 
my past experience.” 

Slowly, over a period of hours that stretched into one 
nerve-wracking day after another, the bomb came apart. 
Poisson’s untested, jerry-rigged tool had worked like a charm. 

Nine days had passed since the team’s arrival at Kaczyn- 
ski’s cabin. And piece by piece, they had handed over the 
Unabomber’s last bomb into evidence. 

A little more than two years later, on May 4, 1998, Ted 
Kaczynski pleaded guilty in federal court in Sacramento, 
California, and was sentenced to life imprisonment without 
any possibility of parole. By agreeing to the plea, Kaczyn- 
ski avoided the death penalty. The case never came to trial. 
The dismantled bomb was never presented to the court, 
and it’s stored at the FBI’s Washington, D.C., lab. Kaczyn- 
ski’s cabin now sits in a warehouse in a former Air Force 
base outside of Sacramento. 9 
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Got Milk? 


By Gunjan Sinha 


Cloning Versus Microinjection | 


THE PREDOMINANT method of creating animals that secrete medicine in @ Female fetal cow cells are incubated with a 
their milk is by microinjection-injecting human DNA directly into animal solution containing human genes, such as serum- 
embryos. But this is laborious and, in large animals such as sheep and albumin, a component of human blood. The 
cows, expensive. Cloning also creates animals that produce medicine in genes have already been linked to another gene 
their milk, but at a fraction of the cost. What's more, cloning enables that imparts resistance to an antibiotic. 


scientists to selectively work with cells they know have taken up human 
DNA. And because the process starts with a fetus whose sex is known, 2 
scientists can select for females—the future milk producers. Microinjec- P d ity 
tion does not give scientists either option. Here’s how they both work: 


o An electric 


current opens the 
cell membranes, 
allowing the hu- 
man DNA and the 
antibiotic resis- 


tance gene to 
slip through. 


Serum-albumin and 
antibiotic resistance genes 


o Scientists start with eggs 
taken from the ovaries of 


cows marked for slaughter. 


MICROINJECTION 


@ the eggs are fertil- 
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and become embryos. 
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produce cows with life-giving medicines in their milk. 


JUST BEYOND THE GREASY burger joints lining the main street of 
Worcester, Massachusetts, is a laboratory where a small group of scientists is 
tinkering with a technology that might forever transform the way medicines 
are made. The scientists at this lab are creating a new kind of drug factory, 
one without a single piece of machinery. 

It will be made from skin, bones, and udder: a very ordinary framework for 


a genetically engineered cow that secretes medicine for humans in its milk. > 
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Nucleus 


Antibiotic treatment 


o The nuclei from 
surviving cells are 
fused with eggs whose 
nuclei have been re- 
moved. The eggs are 
implanted in surrogate 
mothers. The resulting 
calves are clones, be- 
cause all are derived 
from the same fetus. 


9" cells are transferred to a glass 
dish containing an antibiotic. Only the Surviving cells Egg and 
cells that have taken up the human DNA nucleus fuse 
and the antibiotic resistance gene sur- 

vive. It is the nuclei of these surviving 

cells that scientists clone. 


Dead cells 


Surrogate A 


ther 
Serum-albumin genes mg - 


ice scientists can't 
which embryos have 
taken up the human DNA, 
nor can they tell the sex of 
the embryos, all of the em- 
bryos must be implanted in 
surrogate mothers. Only af- 
ter the calves are born can 
is in- ^ the scientists determine 
jected with human genes, E which ones are females car- 
such as serum-albumin, d rying the human genes. 
but only a few of the em- 
bryos take up the DNA. 
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Steven Stice hovers over a micro- 
scope, eyeing a single bovine cell that 
he hopes will grow into a medicine- 
making cow. If this experiment is suc- 
cessful, the cow will join growing herds 
of sheep, goats, and pigs at the forefront 
of a revolution in biology. A combina- 
tion of two new technologies—gene 
insertion and cloning—is making this 
revolution possible. It’s all happening so 
quickly that the first drugs made from 
animal milk could be ready for the 
market within a year. 

Stice and a group of fellow scientists 
formed Worcester-based Advanced Cell 
Technology (ACT) four years ago. They 
knew that many human diseases are 
caused by defective proteins, and that 
the blueprints for these proteins are 
defective genes. The scientists rea- 
soned that if they could insert healthy 
human genes into a cow, and then 
clone that cow, they might be able to 
create an entire herd of animals capa- 
ble of producing healthy human pro- 
teins in their milk. These proteins 
could then be extracted from the milk 
and packaged as medicines. ACT sci- 
entists chose cows because the ani- 
mals pump out enormous quantities 
of milk and would consequently pro- 
duce large amounts of medicines. 

ACT'’s first target drug is human 


serum-albumin, a protein component 
of blood that, among other functions, 
gives blood enough pressure for the 
heart to pump it efficiently through 
the body. Doctors inject the protein 
into patients undergoing various types 
of surgeries to maintain their blood 
pressure. The annual worldwide de- 
mand for serum-albumin is between 400 
and 500 metric tons, according to Stice. 
Currently, serum-albumin is ex- 
tracted from human blood. But with 
mounting concerns over infectious 
human pathogens such as the HIV 
virus, human blood has become a sus- 
pect source. What's more, rigid screen- 
ing procedures have shrunk the blood 
donor pool so dramatically that the 
protein is becoming scarce, which is 
driving up the cost. Stice estimates 
that a herd of between 2,000 and 
3,000 cows could produce enough pro- 
tein to satisfy the current demand at a 
reasonable cost, without the risk of 
transmitting infectious agents. 
Producing medicines in animal milk 
holds so much promise that even non- 
profit agencies like the American Red 
Cross (ARC) are interested. ARC has 
recently teamed up with the Dutch 
drug company Pharming to produce 
human fibrinogen—a blood protein 
responsible for blood clotting—in cow 
milk. ARC is working with the 
Virginia Polytechnic Insti- 
tute in Blacksburg to in- 
corporate fibrinogen 
into a sophisticated 
new bandage that 
stops bleeding al- 
most instantly. 
“We're talking 
about a ban- 
dage that could 
revolutionize emergency medical care,” 
says William Drohan, head of ARC’s 
Plasma Derivatives Laboratory in 


Washington, D.C. “We can also for- 
mulate the fibrinogen sealant into 
an expandable foam or powder that 
could be sprayed on deep gouges to 
plug severe bleeding,” he adds. 

Fibrinogen is currently extracted 
from human blood, but there just aren’t 
enough donors to supply the protein 
in the amounts necessary to make the 
sealant. The only way of producing 
huge quantities is to use animals that 
have been genetically engineered to 
carry the human gene responsible for 
the production of fibrinogen. 

Milk isn’t the only vehicle for pro- 
ducing medicine. James Petitte at North 
Carolina State University in Raleigh 
is trying to insert human genes into 
chickens, prompting them to make 
human proteins in their eggs. And 
Bob Wall of the Agricultural Research 
Service in Beltsville, Maryland, is . 
popping human genes into mice, and 
hoping that the mice will produce hu- 
man proteins in their urine. 

The ability to mix and match 
genes from different species—known 
as transgenics—has been around for 
more than a decade. Mice, goats, and 
sheep that carry genes from other 
species, including humans, are almost 
commonplace, Scientists make these 
animals by injecting human DNA into 
animal embryos, a process that involves 
a lot of trial and error. 

Combining transgenic technology 
with cloning, however, speeds up the 
process and cuts costs by eliminating 
a lot of guesswork. To create a herd of 
transgenic cloned calves that produce 
serum-albumin, for example, the sci- 
entists at ACT splice human genes into 
fetal cow cells and then fuse the nuclei 
of these cells with eggs that are im- 
planted in surrogate mothers. 

Cloning also gives scientists better 
control over the transgenic technique 


trary to popula 


didn't start witl 


by allowing them to not only add genes, 
but also take them away. That could 
make it possible to engineer animals 
to produce other medically useful prod- 
ucts—such as organs and tissues for 
transplantation into humans. In fact, 
Stice is trying to perfect a technique 
to genetically modify and clone pigs 
for precisely that purpose. 

Pigs have proven good donors be- 
cause the sizes and shapes of their 
organs match those of humans. But 
because porcine tissue is so different 
from human tissue, it immediately turns 
black when transplanted: Human im- 
mune cells, recognizing the pig tissue 
as foreign, choke its blood supply. By 
turning off the genes responsible for 
this problem, doctors might be able to 
transplant pig organs directly into hu- 
mans without giving patients toxic 
immune-suppressing drugs. 

Novartis Pharmaceuticals Corp. of 
East Hanover, New Jersey, has already 
had some success in transplanting ge- 
netically engineered pig hearts and 
kidneys into monkeys. In preliminary 
studies, the monkeys have been able 
to hold onto the transplanted organs 
for as long as 70 days. 

Stice himself has been cloning ani- 
mals since the late 1980s. “The big- 
gest misconception about cloning is 
that everything started with Dolly,” 
he says. In fact, the basic cloning tech- 
niques used today were developed more 
than a decade ago. At the time, the 
goal was to clone prized animals for 
agricultural purposes. Scientists hoped, 
for example, to clone cows with the 
highest milk yields, the most tender 
meat, and the best flavor. But most of 
these efforts flopped after experiments 
showed cloning large animals to be more 
difficult than anticipated. The physi- 
ology and embryology of each species 
varies tremendously, and the payoff 
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| Vaccines against 
. malaria, blood 


GENZYME | anticoagulants, 
TRANSGENICS antibodies 
Framingham, against HIV, and 
Massachusetts blood compo- 


nents such as 
serum-albumin 


Proteins to treat 
hemophilia, 


PHARMING muscle disease, 
HOLDING NV intestinal infec- 
Leiden, | tions, and 
Netherlands | rheumatoid 

| 


; arthritis 
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i larger quantities at lower cost. 


The World Health Organization esti- 
mates that up to 5 million people 
contract malaria every year, and 
more than 2.5 million die. A vaccine 
would present the biggest boon to 
travelers who have no natural immu- 
| nity to malaria and often need to 
be hospitalized upon contracting it. 


Hemophilia is a hereditary blood- 
clotting disorder that mostly affects 
| males. The National Hemophilia 
Foundation estimates that 1 in 
10,000 U.S. males are born with 
the disorder. Blood-clotting proteins 
| are currently extracted from blood. 

| Making them in animals will provide — 


| Proteins to treat 
| Cystic fibrosis 

| and emphysema; 
| proteins that 

| help digest fats; 

| proteins to serve 
| as nutritional 

| supplements for 

| infants 


E 
à 
| 
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PPL 
THERAPEUTICS 


Roslin, 


Scotland 
E 
| 


within the next five | 


*Production expected | 
to seven years. 


was too low to justify the expense. 

Combining cloning with transgen- 
ics to produce medicines makes bet- 
ter economic sense, because the end 
product, a drug, is worth a lot more 
than a prime cut of meat. In fact, 
Dolly herself was the result of an ef- 
fort to create a sheep that would se- 
crete medicine in its milk. 

Today, a number of biotechnology 
companies around the world are pur- 
suing this idea, using sheep and other 
animals in attempts to produce a 
variety of medicines. 

Although Dolly's birth proved that 
an animal could be cloned from an 
adult cell, making copies of adult 
animals is not the focus of scientists try- 
ing to produce medicine in animal 


The Cystic Fibrosis Foundation esti- 
mates that 1 in 3,300 people are 
born with cystic fibrosis, the most 
common fatal hereditary disease in 
the United States today. It causes 
the body to produce a thick mucus 
that clogs the lungs and causes fatal 
infections. The average lifespan of 
| patients is only 31 years. PPL's treat- 
| ment would prevent fatal lung dam- 
age caused by mucus buildup. 


milk. “Why use an adult cell when we 
have much greater success in making 
cloned transgenic animals with younger 
fetal or embryonic cells?" Stice asks. 

But that doesn't mean scientists 
aren't investigating the cloning of adult 
cells. There are many unanswered 
questions about how cloning works, 
and the technology has other appli- 
cations such as cloning endangered 
species, growing human tissues for 
transplants, and generating cloned lab 
animals for research. Making medi- 
cine in animal milk is simply the first 
application of cloning. Although some 
of the future applications may be eth- 
ically troubling, their potential bene- 
fits are too tantalizing for scientists 
not to forge ahead. > 
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By Dan McCosh 


econd . 
ight 


night-vision system 


An ingenious 


for cars illuminates 
the scene beyond 
the sweep of your 
headlights. — 


YOU DON’T WANT TO THINK about w 


yond the reach of your headlights on a dark road. The « 


at’s out there be- 
casional deer, for instance, neglecting to wear the mandatory 
reflective garb of today’s cyclist or jogger, is dead meat for a 
car traveling 60 mph. At that speed, the minimum braking 


distance is long gone by the time a driver can react to an 


animal's sudden ay 


But next year, using one of the 
more ingenious adaptations of Viet 


nam-era military technology ever to 


trickle down to civilian use, Cadil 


lac hopes to change all that 


Out There in the Dark 


Normal headlights have surprisingly little range, 
particularly on low beam. The infrared detector 
can pick up objects about five times farther 
away than most high beam systems. 


? Night-vision 
range: 750 meters 


High-beam 
range: 150 meters 


a: 
Low-beam 


range: 50 meters 


In a prototype model-year-2000 
Cadillac DeVille, a head-up display 
floats 
ahead of the windshield, just below 


hostly image in the air 


the normal line of sight. The im: 


is generated by heat in the infrared 


range, at wavelengths longer than 
the visible light spectrum. Though 
the system detects heat over a 
broad range of radiation, it is partic 


ularly sensitive to the heat range of 


ance in low-beam headli 


nts. 


warm-blooded mammals. And that's 


why the engineers walking around 
in the parking lot show up white 
against the dark, cool sky as they 
stand on a light-gray sea of asphalt 
slowly losing ergs accumu 
lated earlier, in the heat of 
the midday sun. 

It's an eerie view of the 
world, a new way of seeing 
things, and it takes some get 
ting used to. Reflected light 

everything from early 
acetylene lanterns and elec 
tric bulbs to today's high-in 
tensity discharge lamps—has 
held sway as the proper way 
for drivers to see the road 
ahead for nearly a hundred 
years. This new infrared 
landscape, however, is gener- 
ated by the heat of objects 
that populate it, not by what 
pops up in a sweeping beam 
of light. Trees, people, and 

most objects are clearly visi 
ble on the road and off through the 
dark, while the warmed pavement 
can be seen far beyond the reach of 
any conventional headlight system 
until the road disappears over the 
crest of a hill ahead 

Infrared vision gained the atten 
tion of the U.S. military in Vietnam 
During that conflict, nighttime heli- 
copter maneuvers and infrared's 


ability to see through jungle foliage 
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gave the technology an impact some- 
what akin to the revolutionary in- 
troduction of radar to sea maneuvers 
in World War II. Early infrared sys 
tems used supercooled detectors 
that consumed liquid nitrogen to 
maintain an operating temperature 


of about minus 200'C, which proved 
bulky and expensive, however 

That began to change by the 
mid-1970s, when work toward d 
veloping an uncooled system com 
menced at Texas Instruments. The 
system wasn't quite as sensitive as 
the cooled detectors, but it promised 
light weight and, ultimately, low cost. 

The uncooled detectors use a 
specialized dielectric capacitor that 


generates a spike of voltage when 


The infrared camera is mounted on the front of the radiator, facing for- 
ward. Everything but the lens is covered by the grille. 


activated by infrared light. The de 
tector is sensitive to about 0.1°C 
enough so that a hand rested 
against a wall leaves a visible heat 
print. A tiny array of the capaci 
tors—about an inch square—is 
scanned by a rapidly rotating disc 
to generate an image 

The first military devices, includ 
ing gunsights and security cameras, 
began to emerge in the late 1980s 
Raytheon Corp. acquired the tech 
nology from Texas Instruments and 
Hughes Industrial Electronics, and 
continued to commercialize the sys 
tem, introducing cameras for police 
squad cars and marine applications. 


The technology's adaptation for 


on-road use likewise began in the 
military. The system is currently 
found on military Humvees and has 
even been tested on an off-road race 
truck driven in races at the Baja pen 
insula in Mexico. It will be at least 
a year before carmakers other than 
Cadillac can use the Raytheon 
technology in their cars and trucks. 
The installation of this system 
on the Cadillac DeVille includes a 
camera hiding behind the grille and 
focused on the road ahead. The in 
frared images from the camera are 
projected to the driver's vision via a 
device at the top of the instrument 
panel. Using a small panel on the 
dashboard, the driver can set the 


image's intensity, adjust its position, 


and turn it off when it is unwanted 

“It’s a driving aid. The idea is that 
you refer to it occasionally, when 
you need it," says Raytheon engi 
neer Richard Seolane, who is work 
ing on the system for Cadillac 

OK. But the image is hypnot 
The head-up display focuses about 
7 feet away, far enough so that the 
night-vision image stays in focus 
along with the normal view through 
the windshield. The image is sized 
to closely duplicate the usual per 
spective of oncoming cars, to show 
the road ahead with relatively little 
distortion. When you are blinded by 
oncoming headlights (which, sur 


prisingly, are relatively cool, and 


hence barely visible when viewed 
with the night-vision system), you 
get a clear view in the screen 

It works, with some quirks. When 
you look straight ahead, the view of 
the road is loaded with sharp detail, 
including the center line, which has 
1 different heat content from the 
pavement. On tight curves, how 
ever, the camera presents a discon 
certing blur as it pans the outside 
edge of the road 

After a few miles, the value of 
the system becomes apparent—it 
sort of like a rear-view mirror, only 
facing forward, warning you of 
something that wouldn't be visible 
without it. Neat 

During a demonstration, a deer 


A rotating disc inside the camera scans hundreds of tiny detectors 
to plece together the infrared image. 


ippeared at the edge of a nearby 
field, but stayed away from the 
road. So a couple of volunteers 
stood alongside a car on the shoul 
der and feigned changing a tire 
The impact was dramatic: Al 
though the bystanders were hidden 
by the glare of the parked car's 
headlights until we approached to 
within 50 feet or so, they were 
clearly visible for a quarter-mile 
away with the night-vision system 


The system also works in light 


fog and dust, and will reveal a per 


son camouflaged by foliage along. 
side your driveway. Proving that 
there is more out there in the dark 
than usually meets the eye. > 
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Your training features the 
Pentium® II 300 PC, with 
these system features: 

* Pentium’ II technology 
* 32 meg RAM 

* 5 gigabyte hard drive 

* 32X CD-ROM drive 

* 16-bit sound card 

* VGA color monitor 


NRI's PC Servicing course now includes the Pentium? II 300 
computer system—the optimum in PC performance and power. 


NRI consistently stays way ahead of the 
pack when it comes to putting flexible 
training together with cutting-edge tech- 
nology. Enroll in NRI's PC Servicing 
course and get a Pentium II 300 personal 
computer to train with and keep —and at a 
tuition price close to what you'd expect to 
pay for the PC system alone. 

* Your system features MMX™ technology, 

5 gigabyte hard drive, 32X CD-ROM, 56K 

baud fax/modem, Super VGA color monitor, 

and more. Still the best buy around, your 
training also includes Windows 95 software 

(with free 98 upgrade), ForeFront Trouble- 

shooter Diagnostic software, the NRI Dis- 

covery Lab, a digital multimeter, CD-ROM 
training from Norton Interactive, computer- 
aided electronics diskettes, and more. 


PC Servicing is one of a number of train- 
ing options available from NRI Schools 
and the McGraw-Hill continuing educa- 
tion division. We specialize in a variety of 
educational and multimedia products for 
use in consumer and business and in- 
dustry training. For more information on 
other self-paced, distance learning train- 
ing courses, contact our website at: 
www.mhcec.com 


One-on-one instructor support guides 
you through the basics of electronics to 
advanced computer servicing techniques. 
By the end of your training, you'll have 
learned how to keep today’s sophisticated 
PCs running at peak performance. And 
with NRI's A+ Certification Test Prep on 
CD-ROM, you'll gain the confidence and 
competence you need to advance at your 
current job, begin a new career, or start 
your own business. 


Now you can reach us 
four different ways! 
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Schools, 4401 Connecticut Avenue, 
NW, Washington, DC 20008 

or PHONE us at 1-800-321-4634, 

Ext. 3355 

or FAX us at 202-244-2047 

or VISIT us on the Web at http:// 
www.mhcec.com 
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UNTIL RECENTLY, detailed information about Russian 
spacecraft wasn’t easy to find. During the cold war, it 
took years for even the simplest drawings to be released, 
and photographs were often grossly retouched. 

The past few years, however, have brought a torrent 
of revelations about space hardware developed in the for- 
mer Soviet Union. Russian historians and journalists, 
no longer forbidden to investigate or publish information 


about once-secret space programs, 
By James [t] are rewriting Soviet space history. 
Museum directors who squirreled 


away secret exhibits, some of which had been ordered de- 
stroyed, are now revealing their hidden collections. And 
Russian space organizations are releasing documents and 
photographs in an effort to earn the respect and trust of 
potential Western customers. 

“All of this is aiding in the piecing together of the his- 
tory of space flight," says NASA chief historian Roger D. 
Launius. “The Soviet Union had closely guarded informa- 
tion about its space activities, even to the extent of deny- 
ing that there had ever been plans to land a cosmonaut 
on the moon, but now we are beginning to learn the full 
extent of the Soviet space program and its considerable 
capabilities. The release of documents and hardware has 


prompted a reconsideration that would have been impos- 
sible before these materials became available. The result 
has been a blossoming of comparative space history, as 
new understandings have emerged." 

Soviet pictures, government reports, memoirs, and in- 
terview transcripts at last provide a full view of what went 
on behind the curtain of secrecy. A few of the newly re- 
leased images have opened windows on secret Soviet pro- 
grams that were suspected but never proven by Pentagon 
experts. For example, images of the Polyus-1 spacecraft 
confirm that in 1987 the Soviets were preparing to launch 
a space-based anti-satellite weapon that would have set off 
a massive arms race in space. 

To help ascertain just how formidable the Soviet 
space program was and to predict what the new Rus- 
sia may contribute to mankind's continuing quest 
in outer space, POPULAR SCIENCE has assem- 
bled a gallery of secret Soviet spaceships. 
Some of these craft actually flew; others 
existed only on paper. They represent 
some of the most significant space 
programs undertaken in the 
Soviet Union during the 
19605, '70s, and '80s. 


Killer satellites, monster 
space stations, super 
Spy cameras, and a trip 
to the moon were all on 
the agenda of the once 
"evil empire." 


f 
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L-1 LUNAR ORBITER 


sre puzzled when, after the Apollo triumphs of '68 and '69, the Soviet Union de- 
land men on the lunar surface. That's why these pictures were top secret for 
ceships built by Soviet engineers in a stealthy drive to send cosmonauts to 


For their planned lunar landing mission, the Soviets upgraded their Soyuz Earth-orbit 
vehicle to take two men into lunar orbit and back. They called the new spaceship the L-1. 
At least one such vehicle was prepared for an unmanned test flight in 1969, but the test 
failed when the L-1 exploded. 
To land on the moon, the Soviets developed a miniature lunar module that would carry 
a single cosmonaut. This spaceship, called the L-3, was even tested in Earth orbit without 
human passengers. Since the lunar landing would have relied on failure-prone rockets and 
would have required a cosmonaut to trans- 
fer from one ship to another in 
open space, even the Russian as- 
signed to the first mission con- 
sidered the assignment “sporty.” 
Recalls Aleksey Leonov, "It's probably 
just as well I didn’t have to actually try 
this on the moon.” 
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ZARYA SUPPLY SHIP 


SALYUT 3 


SNAPSHOTS FROM SPACE 


In the '705, the Soviets launched a series of 20-ton 
Salyut space stations on year-long orbits and sent up 
crews to visit them for months at a time. Western ob- 
servers suspected that the Salyut name covered two 
separate projects, one for civilian scientific research 
and one for military applications, including recon- 
naissance. The Soviets provided vehicle drawings and 
onboard photographs of the civilian version, and even 
allowed reporters access to training mockups. But for 
the “other” version, only a few fuzzy televised on- 
board views were ever released, and it wasn’t until 
'97—almost a quarter-century after the first flights 
—that Western journalists were able to see the mili- 
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tary Salyut ground 
simulators. 

This recently 
released cutaway 
drawing shows why. The space station contained a 
massive spy camera for observing U.S. military tar- 
gets. At the back end was an ejection chamber for 
film canisters that could deliver pictures back to 
Earth while the cosmonauts continued in flight. One 
of these canisters was auctioned at Sotheby's a few 
years ago, and brought $42,500. More recently, the 
Russians have begun trying to find Western commer- 
cial customers for such cameras and entry capsules. 
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ZARYA LANDING 


f FILM CANISTER 


ANTI-SATELLITE SYSTEMS 


Considering its history, Russia's obsession with defense against intruders is entirely un- 
derstandable. So as soon as foreign satellites began orbiting overhead 40 years ago, the 
Russians began work on weapons to destroy them. They chose to build a “co-orbital” 
anti-satellite system that could fly into space to seek out and destroy target satellites. 

This 3,000-pound spacecraft, the world’s first space weapon, was test-flown in 1963. 
Its military purpose was disguised. Labeled Polyot-1, the vehicle was said to be a peace- 
ful spaceship designed to practice maneuvering in orbit. For 30 years, not a single image 
was ever released, until Western visitors to a Russian space factory noticed a strange ob- 
ject in a historical display area. After a few photographs KILLER SATELLITE 
were taken, later visitors reported the spacecraft was no 
longer on display. 

Between 1968 and 1983, the Soviets launched a se- 
ries of “killer satellite” tests, using a warhead derived 
from the Polyot vehicle. In public, these devices were 
announced as scientific research satellites, but no 
photographs were ever released. Only in the past few 
years have pioneering Russian space historians dug out 
and published the view shown here. 
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ARMED SALYUT 


STATION DEFENSE 


The Soviets always suspected some- 
thing sinister from NASA's professed 
peaceful space exploration, which 
they feared hid plans to attack So- 
viet space vehicles. (That's because 
the Soviets knew that their own 
“peaceful” proclamations were re- 
ally propaganda covers for the secret 
development of space weapons.) So 
when Soviet engineers designed the 
Salyut manned space stations for 
military missions, they included ver- 
sions carrying defensive weapons, 
from cannons to lasers to space-to- 
space missiles. This drawing shows 

a manned space station armed with 
missiles. It was never built. 


POLYUS CONCEPT 


STAR WARS 


POLYUS LAUNCH 


versions of 
, Weapon systems 
Be placed in space. 
When the Buran shuttle 
project was delayed, the 
opportunity arose to use 
to instead launch a 100-ton payload 
ardware. This super-secret weapons pay- 
'own as Polyus, or Pole. When it was launched 
67, Soviet space officials simply called it a “size 
ght dummy mockup." 
Polyus was actually a black cylinder 37 meters long and 
4.1 meters in diameter, with an off-the-shelf space tug at 
one end. Polyus possessed deployable tracking targets and 
large tanks of gases to be released into the ionosphere. The 
craft also carried a "Skif-DM" apparatus (probably an anti- 
satellite laser) and, according to some reports, a rapid-fire 
aircraft cannon. 

Although the project had been approved by earlier Soviet 
leaders, apparently Mikhail Gorbachev was never fully briefed. 
When he traveled to Baykonur to watch the launch, he re- 
portedly was horrified to discover that the Soviet Union 
was about to orbit a "death star" that would jeopardize his 
diplomatic campaigns against Star Wars. Gorbachev allowed 
the rocket test to proceed but ordered that the payload never 
be activated once it reached orbit. As it turned out, the space 
tug misfired, and Polyus fell into the Pacific Ocean. <> 
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dd Will the Bug Bite Back? F 


By William G. Phillips 


ON A CHILLY MONDAY morning in south-cen- 
tral Virginia, a former motel clerk and an ex-Mc- 
Donald’s cashier settle in at their desks. Down the 
hall, a recently laid-off plant manager pours coffee 
for a police officer who’s in the midst of a career 
change. Just before 8 a.m., they gather to discuss 
the day’s mission, which, as they see it, is to save the 
world. Or at least the state of Connecticut. 

Welcome to the Software Factory’s Year 2000 
remediation facility in South Boston, Virginia, a 
town of 7,000 that no one is likely to mistake for 
Silicon anything. It is here, however, that a group 
of computer neophytes—some of whom hadn’t 
even heard of the Year 2000 problem until a few 
months before—are working to ensure that Con- 
necticut residents don’t get bitten by the millen- 
nium bug on January 1, 2000. 

Why South Boston? Why not? With a little more 
than a year to go before the change of century, 
companies and government agencies are working 
feverishly to ensure that their computer systems 
don’t read the year 2000 as the year 1900. As the 
immovable deadline draws closer, however, many 


Year 2000 problem, but many are using ^x 
shortcuts that merely play for time. 


are facing an irresistible force—there's more pro- 
gramming to do than programmers to do it. Most 
are turning to outside vendors like the Software 
Factory—more than 600 have materialized across 
the nation over the past two years alone—for help. 
Which underscores the essence of the issue: The 
Year 2000 bug is proving so pervasive that some 
computers will likely not be ready. 

But perhaps more disturbing is this reality: In 
many cases, it's too late to fix the problem cor- 
rectly. Instead, programmers are reaching into a 
bag of tricks and pulling out ways to work around 
the problem—a fact that has more than a few ex- 
perts worried that we'll be dealing with Year 2000 
issues long after the year 2000. 

The Year 2000 problem, as you've likely heard, 
is the unfortunate result of years of shortcuts that 


programmers, mostly because of shortsightedness, 
used to save computer memory, which historically 
has been extremely expensive. It is prevalent in 
mainframe computer systems, many of which run 
on ancient (by computer standards, anyway) pro- 
gramming languages like Cobol, in so-called firm- 
ware (tiny chips with simple programs etched into 
them that, among other tasks, control many facets 
of manufacturing), and even in older PCs. Instead 
of depicting years as four digits—1998, for exam- 
ple—years appear in computer code as two digits: 
98. The *19" is understood—even after January 1, 
2000, when millions of computers around the world 
will read *00" as *1900." 

Big deal? Actually, it is. In today's society, com- 
puters control everything from defense systems to 
the electric grid that powers your home. So if the 
thought of a huge mainframe spewing out bad data 
prompts a yawn, consider the consequences. Your 
credit card bill is suddenly 99 years overdue, you 
owe another century's worth of interest on your 
home, and Grandma gets a notice to enter kinder- 
garten (assuming the mail is still moving). Phone 
lines are busy, and e-mail is down because the elec- 
tricity is out. You're under a boil-water alert, and 
the shelves at the local supermarket are bare. And 


Armies of programmers are racing to fix the 


What Is the Problem? 3 


JANUARY 2000 MARKS the halfway point of your 
30-year, $100,000 home mortgage, but your latest 
statement seems a bit high. Using this mortgage 
scenerio as an example, here's how the Year 2000 
bug could lead to loan miscalculations. 


CURRENT CORRECTED 

SOFTWARE SOFTWARE 

CURRENT YEAR 00 2000 
PURCHASE YEAR ()85 (-) 1985 
REMAINDER OF LOAN (YEARS) -85 15 
UNPAID BALANCE $37,187,641 $74,019 


ILLUSTRATIONS BY CATHERINE PARR 
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the money in your bank ac- 
faster than it did last 


time you visited 
Okay, that’s a worst-case scenario. 
But the Year 2000 bug will likely hit 


Year's Day hangover. Embe! ‘ips, 
for example, show up in the unlikeliest 
of places, such as on the ocean floor 

(oil rigs) and in space (satellites). And 
though only a small percentage of them 


percent—billions are in ci 

finding the susceptible ones is not e: 

A single chip could, say, bring a power 
plant to a halt because it detects over- 
due maintenance. Or, closer to home, 


some people harder than their New are affe 


Battlingthe Bug 


THE MILLENNIUM BUG is such a formidable 
opponent that programmers are concentrat- 
ing on fixing only the computers critical 

to a business's operation. Here is where 
some key industries are at present. 


Though only one-third of the FAA's criti- 

cal computer systems—air traffic control, 

for example—had been fixed as of press 

time, administrator Jane Garvey, insisting the 
organization will be ready, recently announced 

plans to fly across the country shortly after mid- 
night January 1, 2000. Boeing and Airbus say their air- 
craft have no Year 2000 safety issues. 


Missiles will not fire without warning, says Army con- 
sultant Rich Hoffman. Though these and other weapons 
have embedded chips, Hoffman says a malfunction 
would disable the weapon, not deploy it. The bigger 
issue, he says, is the possibility of a mistaken offen- 
sive. Recently, the Clinton administration appointed a 
commission to raise awareness in the international 
community about this issue. 


Billing systems are more at risk than operations, says 
Steve Rosenstock of the Edison Electric Institute, which 
represents America's publicly owned utilities. Even if 
an embedded chip detected a maintenance problem, 
Rosenstock says, the chances are slim that it would 
shut down the system. 


Only 30 percent of U.S. hospitals have formal remedia- 
tion plans, yet the effects of Year 2000 could be dire: 
Not only could medical records be lost, but IV feeders 
could malfunction and dialysis machines could 
shut down. On the positive side, pacemakers 
and other medical implant devices are not 
affected, contrary to popular belief, 
says leading manufacturer Medtronic. 


The Year 2000 problem could show 
up in two places: the internal clock 
or the operating system. All Macin- 
tosh computers and operating sys- 


d by the bug—less than 1 


freeze traffic lights and elevators. 


tems are compliant, but IBM-compatible PCs built before 
1996 with Pentium or older chips could face millen- 
nium bug issues, depending on which version 
of the chip you have. As far as operating 
systems, Windows 98 has no problems, 
but Windows 3.1 and older versions of 
Windows 95 will need software patches. 
Software to test and fix these older 
machines and systems is available on 
the Internet. Also, a few software pro- 
grams, such as Intuit's online banking 
software, have Year 2000 problems. 
v 
The major U.S. banks are well along. 
Small banks, however, are lagging, prompt- 
ing experts to warn that some of them could 
be bought out as a result of Year 2000. Even so, they 
say, your money should be safe. But if you're looking 
for another layer of security, keep copies of old finan- 
cial statements—along with copies of credit card, 
investment, loan, and tax records—just in case. 
v 
The Social Security Administration began its efforts 
seven years ago and, as such, is the government's poster 
child on how to fix the problem correctly. It is also 
working with related agencies—the Treasury Depart- 
ment, Federal Reserve, and Postal Service—to ensure 
checks are delivered on time. 


Though the major U.S. long-distance 
carriers—AT&q, Sprint, and MCI— 
expect to be ready, their transmission 
systems depend on the nation’s 1,400 
regional carriers to work properly. The 
Federal Communications Commission 
says 98 percent of U.S. coverage areas 
will be compliant by mid-1999. Calling 
international? Experts warn that some develop- 
ing countries will likely not make the deadline. 

[4 
With most aspects of the securities industry reliant 
on computers, Year 2000 is a top priority. In July, the 
Securities Industry Association sponsored a two-week 
test—the first example of an industry coming together to 
test for the bug—involving major stock exchanges and 
29 brokerage firms, among others. Results are encour- 
aging; no major glitches were uncovered.—W.G.P. 
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Or make them work improperly. Janu- 
ary 1, 2000, is a Saturday, but some 
embedded chips—such as those used 
in some bank vaults and building sys- 
tems—will think it’s Monday, as it was 
in 1900, and operate on a weekday 
schedule. Likewise, they'll go into week- 
end mode on Thursday, January 6. 

And if the Year 2000 problem itself 
wasn't challenging enough, a few re- 
lated issues are complicating matters. 
The first is February 29, 2000. The 
1900 calendar had no leap day, but the 
year 2000 does. Because leap days dur- 
ing millennial years are somewhat rare, 
many programmers mistakenly did not 
include one for 2000. As a result, even 
Year 2000-compliant systems must be 
checked for leap day compliance. 

In addition, in what can only be 
considered a cruel joke from the patron 
saint of bad timing, the world could 
get a taste of a Year 2000-like fiasco 
next year. Many old-time programmers 
used the number 9999 as a signal to 
the computer that it has reached the 
end of a file. On September 9, 1999, 
dates in some code will appear as 9999; 
if not corrected, computers, as in- 
structed, will quit reading the file, freez- 
ing the machine. Likewise, systems that 
use so-called short Julian dates (the 
numerical day of the year instead of 
the month and the day) could fail on 
April 9, 1999—the 99th day of 1999. 

All of this has Bob Reinke preparing 
for the worst. The 49-year-old program- 
mer and Year 2000 consultant has 
worked for a number of federal agen- 
cies in the Washington, D.C, area dur- 
ing his 29-year career. “I knowingly put 
buggy code in,” he says. “And I was 
quite proud of the fact that I saved two 
bytes of memory every time a date was 
used. No one thought these programs 
would still be around.” But they are, and 
Reinke believes history won’t measure 
the effects in dollars. He predicts global 
chaos lasting as long as six months. He’s 
stocking up on food and water, expects 
to be without electricity for days, maybe 
weeks, and plans to take much of his 
money out of the bank. “January 1, 
2000,” he says, “will be remembered 
as Black Saturday.” 

Though Reinke’s dire predictions 
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Why You’re Taking the Stairs 


IT'S THURSDAY, January 6, 2000, and the 
elevator in your office building isn't func- 
tioning. What's up? Seems the computer 
system that operates it is off for the 


Get date 
and time 


me 
8 a.m. or later? 


Is day 


Friday or earlier? 


day 
s day 


not a holiday? 


Is maintenance 


are by no means common in the in- 
formation technology (IT) world, they 
do underscore the complexity of a fix 
that—at least on the surface—seems 
pretty basic: Just find each date field 
in a piece of code and expand it to 
four digits. The main problem is that 
programmers are a wacky sort, not 
willingly constrained by either logic 
or consistency. So in a medical soft- 
ware program, for example, a pa- 
tient's date of birth might be defined 
as DOB in one place and PDB in an- 
other. Or, just for fun, the program- 
mer may have defined it as the name 


weekend. Here's why. 


To determine when an eleva- 
tor should operate, a com- 
imple program 
If not ready for 
Year 2000, the system would 
put the elevator into week- 
end mode on January 6—a 
Saturday in the year 1900. 
Similar programs operate 
door locks, heating and air 
conditioning, and other 
building systems. 


of his golden retriever. Finding all 
these dates takes an enormous amount 
of time and testing. 

As a result, many companies are 
looking at alternative approaches, the 
most popular of which is called window- 
ing. In fact, it's become the preferred 
Year 2000 methodology around the 
world. With windowing, instead of 
expanding year fields to four digits, 
the existing two-digit field is assigned 
two windows that define the century. 
Windowing works as long as the data 
doesn’t span more than 100 years, 
which eliminates it as a possible solu- 
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Testing the 
Assembly Lines 


EACH DAY, THOUSANDS of program- 
mers descend on America’s factories 
to search for the tiny electronic time 
bombs that could shut production 
lines down. And nowhere in the manu- 
facturing sector is Year 2000 reme- 
diation more daunting than at the 
Big Three automakers, which are 
scrambling not only to ensure that 
their own houses are in order but 
also those of 100,000 suppliers. 
What's at stake? Recent tests 
offer insight: Technicians at each 
automaker independently set factory 
computers to January 1, 2000. While 
most manufacturing systems contin- 
ued to function properly, some did 
not. At Ford, assembly line robots 
continued as though it was business 
as usual—except that they couldn't 
be reprogrammed to work on new 
models. At General Motors, some ro- 
bots stopped completely. At Chrysler, 


tion for programs that feature, for 
instance, dates of birth (including 
Social Security and IRS systems). 

Freddie Mac, the multibillion-dol- 
lar mortgage buyer based in McLean, 
Virginia, is relying heavily on window- 
ing. The company purchases more than 
one million mortgages each year, most 
having a life span of 30 years. Pay- 
ment, term, interest, and other infor- 
mation about each mortgage is kept on 
the company's vast computer network. 
In its windowing scenario, numbers 
falling between 50 and 99 in the year 
field are interpreted as occurring in 
the 20th century, while numbers be- 
tween 00 and 49 are read as the 21st 
century. So, for example, 09/01/98 
would be interpreted as September 1, 
1998, while 09/01/05 would be read 
as September 1, 2005. 

The main advantage of windowing 
is that programmers do not have to 
find and expand every date field in 
the code. That's because each com- 
puter language has specific words re- 
served for date-related functions, 
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a line of stamping presses failed to 
operate, requiring a $600,000 fix. 

But no one is panicking—at least 
not yet. GM, Ford, and Chrysler all 
are midway in a multiyear effort to 
Check every system for the bug, fix 
the flaws, then run tests to ensure the 
systems run seamlessly into the new 
century. (The Big Three are also test- 
ing computer controls in cars and 
trucks for Year 2000 problems, but 
so far have found none.) 

Automakers are especially vulner- 
able to factory disruptions because 
computers control assembly lines, 
robots, paint systems, inventories, 
and machines that cut, grind, rout, 
stamp, mold, and extrude parts. They 
also regulate safety systems and 
quality control. If computers malfunc- 
tion, cars could emerge with faulty 
welds, substandard parts, or botched 
paint jobs. "That's why we're check- 
ing everything," says Don Costan- 
tino, GM's Year 2000 manager. 

The industry's problems are com- 


such as “sort,” “difference,” or “com- 
pare.” Programmers search for the 
keywords, then program the window 
over these functions. (They also ensure 
that the 00 in the year 2000 won't mess 
up date-related calculations.) 

For all its benefits, however, the 
industry's reliance on windowing is 
raising a few eyebrows. "It's a Band- 
Aid, or maybe a tourniquet, because 
it constrains the useful life of the sys- 
tem,” says Robert Martin, head of 
Year 2000 efforts for Bedford, Massa- 
chusetts-based Mitre, a government- 
funded organization advising the 
Department of Defense and the Fed- 
eral Aviation Administration. “Even- 
tually, either the code will have to be 
expanded, the systems replaced, or 
the window moved forward." Freddie 
Mac, for its part, plans to phase out 
windowed systems in the early 2000s. 

Windowing also raises complexities 
when interacting with external data. 
Freddie Mac receives electronic infor- 
mation from 2,300 outside sources, all 
of which must be Year 2000 compliant. 


=D 


pounded by its reliance on a single 
supplier for almost every part. “It’s 
virtually impossible to replace a 
supplier on short notice,” says Roger 
Buck, manager of Chrysler's Year 2000 
effort. For suppliers who lag behind 
on Year 2000 efforts, automakers will 
insist that they stockpile parts be- 
ginning late next year. 

The Big Three plan to spend most 
of 1999 making sure all systems are 
running properly. By the end of next 
year, GM, the world’s largest auto- 
maker, will have tested more than 
half a million devices and fixed or re- 
placed the flawed ones. Cost: up to 
$550 million. 

The automakers are confident they 
will make the deadline, adding that 
the bug may be a blessing in disguise 
because it's forcing industry to mod- 
ernize. So come January 1, 2000, 
they say, Americans may wake up to 
a partial industrial meltdown—or a 
system of mass production more ef- 
ficient than ever.—Doug McInnis 


At each interface, the company must 
check that its computers read the in- 
coming data correctly. If, for example, 
a particular mortgage lender has ex- 
panded date fields to four digits, then 
Freddie Mac must build in a software 
"bridge" to strip the century indicators 
from that data before it enters the 
company's system. 

Drawbacks aside, there's no deny- 
ing the cost and time savings of win- 
dowing. According to Michael Censky, 
head of Year 2000 efforts for Freddie 
Mac, the company is spending $75 mil- 
lion to fix the bug. In addition, 10 per- 
cent of its 3,500 employees are working 
on the problem. How much more time 
and money would it take to do four- 
digit expansion? “I can't even guess,” 
Censky says, adding that windowing 
will allow some companies to make 
the deadline that otherwise would not. 

Rich Hoffman, a member of the 
U.S. Army Materiel Command's Year 
2000 team in Alexandria, Virginia, 
agrees, but worries that there's a ten- 
dency to jump into windowing too 
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quickly, The Army’s preferred fix is 
four-digit expansion, and Hoffman’s 
team makes every effort to employ this 
method. However, he admits window- 
ing is sometimes unavoidable. “It 
buys you time,” he says. “And in cases 
where there’s limited documentation 
and resources, it’s the best choice.” 
Hoffman’s bigger concern is the 
historic shortsightedness of the IT 
community. “Considering that no one 
thought Cobol would still be around 
today, I wonder how we're going to 
follow up after 2000. It would be easy, 
especially with the high turnover in 
this industry, to let this problem come 
back and bite us again.” According to 


Hoffman, the post-2000 con- 
tingency plans for the De- 
partment of Defense 
(DoD), of which the 
Army is a part, center 
around fixing or re- 
placing systems that 
have been win- 
dowed. In the mean- 
time, DoD plans to 
terminate at least 
170 control, com- 
mand, communica- 
tions, and computer 
systems and replace 
them with equipment 
not infected by the 
Year 2000 bug. 
Another sidestep 
approach, being em- 
ployed on a lesser 
scale, is a 28-year time 
bridge. The 1972 calendar mirrors 
2000’s exactly. By setting computers 
back 28 years, programmers can en- 
sure they operate in the same way. 
Often called encapsulation, this 
method works as long as the actual 
year doesn’t influence the functional- 
ity of the program, such as with a key- 
card access system that uses only 
day-of-week input. If the system inter- 
acts with external sources, program- 
mers write a software bridge that 
subtracts 28 years from incoming data 
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and adds 28 years to outgoing data. Ac- 
cording to Hoffman, a time bridge 
will likely be used to fix Autodin, the 
messaging system used by the military 
to send classified e-mail to and from 
the battlefield. Years mirror each other 
in this 28-year window until 2100, so 
the problem doesn’t go away forever 
with this approach either. 

Though windowing and encapsu- 
lation are the most common alternative 
approaches, there are several others 
that squeeze century information into 
the existing six-digit space. One method 
involves making the first digit a century 
field (where the number 1 equals 19, 
2 equals 20, and so on), the next two 


a year field, and the last three a Julian 
day-of-the-year field. The benefit of 
this method is that file size is not af- 
fected. The downside: Programmers 
still have to find all the date fields. 
For vendors like the Software Fac- 
tory, the IT community’s reliance on 
alternative approaches is a boon. “The 
problem is not going away on January 
1, 2000,” says Jerry Hill, co-owner of the 
Software Factory, whose employees all 
went through a month-long unpaid 
ot camp” to learn Cobol before 


being hired. ^We'll have a strong Year 
2000 business into the next century." 
But programmers on the front lines 
of the Year 2000 fix are not looking that 
far ahead just yet—there's still a lot of 
work to be done before January 1, 2000. 
According to Hoffman, the Army's 
systems are now more than 80 per- 
cent compliant—and on schedule to 
be completely fixed by the end of this 
year—but the organization will spend 
most of next year testing them. *Fix- 
ing the code is a small facet," he says. 
"Testing and implementation take 
longer than actual code renovation." 
That has Martin concerned. “Even 
though organizations will likely address 


r 2000 will be 


all their critical 
systems before 
the century 
change,” he says, “they 
may not have time to do 
proper testing. So the 
question becomes, Do 
we really know how our 
computers run?" 
Bob Reinke is con- 
vinced we don't. "Year 
2000 going to set the 
industry back 30 years," 
he says. *People are going 
to blame everything on com- 
puters for a long, long time." 
Hoffman is more optimistic, but 

does worry that word is not getting 
out to small businesses. "Walk into 
the local grocery store," he says, *and 
ask them if they've checked their inven- 
tory control systems or their credit card 
readers. You'll be amazed at the strange 
looks you'll get." 

But backat the Software Factory, Jerry 
Hill—who himself was writing buggy 
code as recently as 1996— sees a silver 
lining. ^We've learned a tough lesson," he 
says. "After January 1, 2000, technology 
no longer will be an unmanaged asset. 

"When the dust settles," he contin- 
ues, “Year 2000 will be remembered 
as technology's coming of age." <> 
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BY Frank Vizard 


FOR MORE THAN a decade now, it has 
seemed too good to be true: a satellite telephone 
system that will let you make or receive a call 
from anywhere in the world. And sitting in a 
conference room in Lansdowne, Virginia, watch- 
ing a series of diagrams and charts on an 


overhead projector in a conference room docs little to make 
the age of personal satellite communications feel real. Until, 
that is, the manager of the facility hits a switch. 

Suddenly, like a scene from a James Bond movie, a steel 
shutter on one side of the room rises, affording you a first 
look at the Iridium control center a floor below. Technicians 
man four rows of computer consoles, checking everything 
from telemetry to weather. All of them are too busy to even 
look up at you. Above their heads are four large screens that 
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Each satellite casts a 
footprint consisting of 
48 spot beams that 
Hallow the same trans 
fission frequencies to 
lised multiple times. 


To make. a satellite 
phone call, all that j y 
ypu need do is rotate 1 j 
i3 the antenna into an È 4 
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and dial normally: d 
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The Internet Goes to Space 


OVER THE NEXT FEW YEARS, the low Earth orbit (LEO) region 
approximately 310 to 930 miles above the planet's surface 
promises to become a very busy place. Many companies want 
to use LEO satellites to move large data files containing 
audio, video, and graphics via satellite while also providing 
Internet access. The goal is to deliver speedy gigabit-per- 
second (or better) Internet hookups to and from space for 
less than $100 a month. 

While a number of projects are in various stages for planned 


can display data for all to see. Beneath the screens, ar- 
rayed in an arc like a glowing red headband, is a series of 
digital countdown clocks for the Baikonur launch site in 
Kazakhstan, Taiyuan, in China, and Vandenberg in Cali- 
fornia, among others. Before your eyes, the theory of a 
system called Iridium has become fact. 

Iridium turns on the switch for worldwide commercial 
operation on September 23, 1998, a day likely to be remem- 
bered as an historic moment in the annals of human com- 
munication. From this day on, assuming that Iridium is 
granted an operating license in every country, there won't 
be a spot on the planet from which you can't make a tele- 
phone call or receive one using a simple handset. 

Iridium is actually not the first satellite phone system. 
Several other companies already offer briefcase-type satel- 
lite phones for near-anywhere communication. But these 
are cumbersome, expensive devices that can be time- 
suming to set up and tricky to use. Iridium, isthe fi 
provide truly mobile wireless phone service that works in 
all parts of the world. zu 


deployments after 2000, the one garnering the most atten- 
tion and given the best chance of getting off the ground is 
a 288-satellite system called Teledesic. Teledesic is backed by 
Microsoft's Bill Gates, among others, and is being built by 
Motorola. As currently planned, Teledesic would cost $9 billion 
and be completed in 2002. Unlike systems such as Iridium 
and GlobalStar, Teledesic is targeting stationary customers in 
homes or businesses, and not mobile users. 

Nevertheless, with Motorola also the builder of Iridium, 
some link between the two seems likely. Teledesic estimates 
the number of potential subscribers to be 20 million.—F.V. 


For making a small world seem even cozier, you may 
want to silently thank (or curse) Karen Bertiger for this 
marvel of telecommunications. In 1985, Karen com- 
plained to husband Bary, then a mid-level executive with 
Motorola, that her cellphone wouldn't work on their re- 
mote island vacation spot in the Bahamas. Bary is now 
vice president and general manager of the satellite sys- 
tems group of Motorola that built Iridium, named for the 
77th element of the periodic table since it was originally 
thought that that many satellites would be needed. While 
the initial vision was Motorola's, Iridium is now its own 
company, comprised of 19 major investment groups world- 
wide. Motorola still owns 25 percent of Iridium and has 
the contract to build and operate the system for five years. 

That it should take 13 years for Bary to provide his wife 
with an answer shouldn't be a surprise considering the 
scope of his reply. The Iridium system consists of 66 
sátéllites in a low Earth orbit 485 miles into space. These 
satellites are positioned grid-like in a herringbone pattern 
across six north-south orbits. Perhaps even more daunting 


than the technical hurdles—seven satellites were lost early 
on due to unspecified operating difficulties, which is con- 
sidered part of the normal learning curve—was the price 
tag. Iridium cost a whopping $5 billion. 

Think of Iridium as a big telephone company in 
space—so big, in fact, that it has been granted its own 
country code, 881, which you must dial in order to place 
a call. Future satellite systems will have their own coun- 
try codes as well, effectively lending a geopolitical iden- 
tity to telecommunications systems that are not earth- 
bound. In fact, the next satellite system, called 
GlobalStar, is due to start early next year. 

Making a call on an Iridium phone is about the same 
as making one on a cellular phone. Iridium phones, in 
fact, are dual-mode: They can operate as cellphones or 
satellite phones. Thanks to a series of interchangeable car- 
tridges that slip in and out of the phone, Iridium phones 
will be compatible with any type of cellular system (ana- 
log, digital, or PCS). The cellular mode is the first option, 
since it is less expensive than a satellite call, but once 
you're beyond the range of a cellular system, all you need 
do is rotate the satellite antenna on the handset into an 
upright position to make your call. 

Once you've dialed in the number for your satellite 
call, the signal travels up to the nearest satellite, each of 
which covers an area of about 2,000 miles, and is relayed 
to your home “gateway” on Earth, A gateway is basically 
a calling center at which you are registered for verifica- 
tion, call routing, and billing. The signal is relayed back to 
the satellite network, which then sends it from satellite 
to satellite until its reaches its destination—that could be 
another satellite telephone handset or a gateway linked 
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An alternative to one-piece satellite 
phone models will be cellular phones 


toa landline 


or a cell- from Kyocera that slip into a satel- 
phone lite phone receptacle. 

system. 

Which way 

the signal 


goes depends 
upon the local 
gateway operator. 
A gateway in 
China, for example, 
might choose to have 

all calls from foreigners 
routed through the gate- 
way for monitoring rather 
than allow a direct, inde- 
pendent connection. Either 
way, the entire process takes 
place in less than 20 seconds. 

There are currently 12 gate- 
ways around the globe—the U.S. 
military has one to itself—with 
some capable of handling as many 
as 120,000 subscribers, although most 
are sized for 60,000 customers. Iridium 
expects about 200,000 subscribers the 
first year and 5 million by 2002, a startling 
figure since the number of people who use 
briefcase-style satellite phones now stands at about 
170,000 worldwide. 

And calling via space will not be cheap, at least in the 
beginning. An Iridium phone costs $3,000, and even a 
satellite pager costs $500. The price of a call is about 
$1.70 per minute, plus long-distance charges. For the 
moment, dialing the Iridium “country” is as expensive a 
proposition as it is with previous satellite phones. But 
while Iridium costs are high now, the odds seem good 
that like cellphones before them, the cost of phones and 
service will quickly decline as more gateways are built 
and service expands. 

Competition will be a factor, too. Along with Global- 
Star, another satellite telecommunications system called 
Teledesic will be coming online within a few years. This 
288-satellite array will also be built by Motorola, and it 
promises to provide broadband or high-capacity links 
for transmitting audio, video, and text via the Inter- 
net. Already, there is talk within Iridium about how to 
link itself with Teledesic, much like you would con- 

nect a cellphone to a laptop computer. Together, the 
two systems might loosely be termed a space net for 
the flow of information. 

Mrs. Bertiger may have forgotten to ask her hus- 
band to make sure Iridium was affordable, much 
less to demand that it be linked to a high-speed in- 

formation network. But eventually, she may actu- 
ally get more than she asked for. 
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In the year 2010, your neighbors 
will be looking at you through these. 


Is it time to close our blinds? This is the night vision you may have heard 
ou ve used old-fashioned first-gen, you're in for a mind-boggling 
cally see, rubber-armored, and 


night-scopes, you - and onh 
hued daylight. Magnification is a full 3 times. Enhanced image intensifiers, built- 
in infrared illuminator, and huge 56mm lenses. You pick out every leaf of every 


bush, every animal - four legged or otherwise. A cinch to operate, 
focus. For nature study, home security, boating, business protection, or viewing 
your neighborhood. You can enjoy astonishing sce-in-the-dark 

power, at half the price! Batteries, case, strap, and guarantee 

included. Science fiction just became real. 


E Night-Watch"* Night-Vision Binoculars, #NV356 
Regular Edge Price-$699.00: Your price $499.00 


Compare our price to the $900.00 you'll pay anywhere else. Absolutely no-one 
sources night-vision better than The Edge- and our savings are your savings. 


New pocket laser-level. Just 6” long. Build decks, fences, 
cabinets. And get it right everytime. 

Hang shelves or frame a whole house — without a helper! Powerful built-in 
650nm laser works with top bubble-level, shoots a red dot onto targets up to 300 feet 
away. Use at any angle, any surface: floor, ceiling, or upright on a stud. Magnetic base 
even joins to iron or steelwork. Or attach the optional tripod and lay out tile lines, 

footings and more, Outside, the T5 aluminum housing is rain-proof. Great for 
stone walls or setting window openings. Try one! Complete 
with batteries and its own case. 
W Aero Job-Laser, 
with black case, 
#T1-328-4 $59.95 


E Optional Tripod, 
extend/lockable, 
#A-160 $24.95 


Walls, decks landscaping. 


Tripod, flush- 
lay, or use the 
magnetic base. 


Windows, shelves, 
paintings 


Satisfaction Guaranteed or Your Money B 


w  Goahead. Getlost. We'll get you home again. 

If you drive an expensive luxury car, you already know how useful an on- 
board compass is, even on city streets. The new DEC Navigator is even more 
sophisticated, without having to buy the $38,000 car. Using technology first 
developed for the military, the Navigator is ultra-precise, reading out not just. 
general directions (N, S, SE, NW, etc.) but numeric compass points as well, in 5° 
increments. So accurate it can be used on boats and planes. Shielded circuitry 
eliminates tilt or magnetic interference. Water resistant. Blue back-light for night — | 
driving, shuts off automatically. Lithium battery included. Uses micro-suction- — | 
cups to mount easily on dash or glass at any angle. 


E D.E.C. Navigator Electronic Compass, #CL288 $49.95 


Revolutionary Iron-Eagle lighter is 100% windproof. 
Glass porthole even lets you know it's on. 


With some windproof lighters, in bright sunlight it's hard to 

tell ifthe flame’s on. The Iron Eagle solves that. Click the ignition. 
First, the flame is a vivid crimson. (Everyone who sees it will want V 
one, too.) Second, fire it up and the glass porthole glows white to 
orange. You know it's working even in the brightest light. Curved, 

low profile design rides lump-free in your pocket. Adjustable flame, 

will fuse metal or light up your smoke, Butane powered. Great price! 


E lron-Eagle Windproof Jet Lighter, #X-500 $19.95 


Take back control New S&W SWAT knife. Built for the front 
of your telephone. lines of any emergency. 


Tele-Screen™ Phone 
eere nket Since 1852, Smith & Wesson have 


i built the tools and weapons that have made 
apaa cals r the difference. Open the new SWAT 
E calls, sales calls, any call EE Dee / 
m you wish. Incoming calls i wih ope hand. ad 
e are greeted by a voice bearing action is so smooth an 
m prompt: "Thank you for fast you ve got to try it to 
a calling. Please enter the believe it. y 
[o] four-digit pass-code.” Your © . 
phone rings only if you've mm 
H previously given the caller ANA & peek 
m your personal code. Voice = 
zZ prompt repeats. Ifno ^: 
cj code is entered, the caller E Hex-head Mum $ 
is disconnected! Use the ÍI | construction lets you 


modem lines! belts or rope cleaves like magic. Matte silver bead-blast 
handle is inset with tactile rubber posi-grips. 8.5" open. 


The S & W Tactical SWAT Knife, #SW3000 


Tele-Screen™ 4TS-300 $44.95 


keypad to change the d JG adjust the speed of the 
code, or de-activate the aS 3.75" 440 stainless blade — 
unit. Also secures fax and o bayonet-styled to tackle any job with point or edge. Seat 
Installs easier than an answering machine, with its own AC power pack. Rings once to 


lat you know it's working. Lets un-Telescreened extensions still ring partially serrated blade, $39.95 
ll The S & W Tactical SWAT Knife, #SW3001 standard 
Welcome to the machine. blade, $39.95 
To access the time on our best-selling Machine Watch, s 
touch the secret release button. Gleaming pistons push and PRAIA me eeri ann 
slide, and the cover raises. Click it closed, and it’s protected el 
from dust and impact. Quartz action is ultra accurate. Wear it MEEU v EE ery 
and enjoy the compliments you'll receive — from men, women, CURVING MRORS ano tenses FOLD THE 
and any cyborg you mert UB GE TELESCOPES, 


E Machine Watch Ill, #0340-M $39.95 ? 
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Russian astronomers fold super-power 
reflecting scope into 7% inches! 

‘The world’s most powerful telescopes use giant reflecting mirrors to fold the light path, so they can 
range billions of miles to the very edges of the universe. Astonishing new Cat-Scope not only 
miniaturizes these celestial explorers, but folds the light path twice. You enjoy the power of cannon-sized 
scopes in the palm of your hand! 

Enormous 16x magnification and superb low-light performance. Study rock formations on 
the moon, or read lips through a window far away. Oversized objective lens and precision-coated lens 
system give you hairline definition. Focus from infinity to as close as 10 yards! Rubber armor- 
coating takes the abuse or moisture that lesser scopes can't. 

Boating, nature study, astronomy, hiking, concerts, or sports events — the release of top-secret 
space-race technology now gives you unequalled observation and surveillance power. Ata fraction of 
its true value. 


i Dual Reflecting Rubber-Armored 16x Cat Scope #BC-600 $99.95 


Weighs just 13.6 os. Measures 7.25" x 2.125". Complete with lifetime warranty. 


The Edge 49^ Company — 


" TOOLS, GIFTS, & HI-TECH ACTION GEAR 
soe For Instant Delivery, Call Toll-Free 


—"" 4-800-732-9976 9 ss 


24 Hour Credit Card Order Hotline 


Add $6.00 express shipping and insurance per item, $2.00 each additional item. 
Every item you buy is backed up by our iron-clad, no-risk guarantee. You will be completely satisfied or your money back. 
The Edge Catalog - the hottest gifts, tools, and unique stuff in the world. Now for a limited time, call for a free issue! 


or send check/money order to: 
Q The Edge Company + P.O. Box 826-PS1098 « Brattleboro, VT 05302 
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The newest hit car 
comes with a bed. 


WITHOUT SACRIFICING the toughness needed for heavy 
towing or toting, the pickup truck is migrating toward the 
creature comforts and roominess that have been the province 
of family sedans. It’s the latest 
step in the evolution of a vehicle 
that’s something of a chameleon in today’s transport world. 

Configured for dirty work, full-size pickups are manda- 
tory for ranchers and construction chiefs. Equipped with a 
tow package and four-wheel drive, they're perfect escape 
mechanisms for suburbanites yearning for a taste of wilder- 
ness. And now we have the third coloration: an alternative to 
those traditional full-size, rear-drive, V8-powered sedans 
built on full frames adequate for trailer towing. 

GM had such versatility in mind this year when it re-en- 
gineered the Chevrolet Silverado and GMC Sierra, the first 


By Don Sherman 


Silverado (shown) and 
Sierra sport GM’s first full 
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ground-up change in the 
company’s full-size pickups 
in more than a decade. Ex- 
panded seating for the 
extended cab models 
ranked high among the 
revisions in the new 
GM lineup. 

Chevrolet and 
GMC are follow- 
ing a path blazed 
by their competi- 
tors. The Dodge 
Ram was radically 
redesigned in 1994 
with an oversize cab. 
Dodge also debuted a 
four-door Quad Cab 
edition and Sport pack- 
age last year. Ford took 
the cue, making four 
doors standard on its ’99 
F-150 SuperCab. The 
F-150's aerodynamic 
look has returned for a 
second season. 

General Motors 
trails slightly in the door wars, making three standard for 
the '99 Chevrolet Silverado and GMC Sierra extended- 
cab models, with a fourth portal planned for 2000. 

To compare equitably the full-size pickups—the 
Chevrolet Silverado LT, Dodge Ram Sport, GMC Sierra 
SLT, and Ford F-150 Lariat—gathered for this test, we or- 
dered each with an extended cab, 6.5-foot cargo bed, rear- 
wheel drive, and half-ton chassis. 

We selected a 5.2-liter powerplant for the Ram and a 
5.4-liter for the F-150. We tested the Sierra with a 4.8- 
liter V8 and the Silverado with a 5.3-liter. Except for 
front-end appearance, the Sierra and Silverado are twins; 
if the engines in the two were swapped, our performance 
figures would flip-flop correspondingly. 

The exterior of the Silverado and Sierra is so evolution- 
ary that no heads were turned in the hard-core pickup 
truck neighborhoods we visited during our week-long 
evaluation. The revolution is under the skin, including 
several genuine innovations for this segment. 

Among these are three brand-new engines, designed to 
satisfy demands for more power and smoothness as well 
as tougher federal light-truck emission standards and fuel- 
efficiency requirements. In addition to the 4.8- and 5.3- 
liter engines tested here, a 6.0-liter variation is available 
for heavy duty. 

The two lighter-duty V8s use a deep-skirt iron block 
for extra rigidity, and combine it with aluminum cylinder 
heads to balance weight, cost, and durability concerns. 
(The F-150 shares this approach, while the Ram’s 5.2-liter 


The F-150 retains an aerodynamic exterior, 
while the SuperCab adds a fourth door. 
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V8 powerplant uses iron for both the block and heads.) 

More controversial was GM's decision to develop and 
refine a pushrod valvetrain, eschewing the overhead cams 
used by Ford. A free- 
breathing induction 
system is essential for 
hearty power, and one 
advantage that the 
overhead cam holds to- 
ward that end is the ab- 
sence of pushrods. GM 
addressed this by mak- 
ing the intake ports tall 
and narrow to slip past 
pushrods vying for the 
same real estate. 

GM also deviates 
from the competition 
in intake-manifold 
design, another 
major influence 
on engine output. 
While both Ford 
and Dodge engines 
use long tuned- 
length intake run- 
ners to augment 
torque at certain por- 
tions of the rpm range, GM 
selected a simpler untuned 
manifold, providing a torque 
curve that remains fairly flat from 2,000 to 4,000 rpm. 

Anticipating the new GM pickups, Ford gave its 5.4-liter 
V8 a major boost for '99: new cylinder-head ports, larger 
exhaust valves, revised intake and exhaust manifolds, and 
more aggressive valve timing, all aimed at better breathing. 
These changes yield a torque curve with twin peaks at 
2,300 and 3,700 rpm and approximately 7 percent more 
urge across most of the rpm range. 

The best way to sort out these engine designs is to mea- 
sure flat-out acceleration while keeping a watchful eye on 
fuel economy, throttle response, and the noise generated 
when powertrains are asked to give their all. The improved- 
for-'99 F-150 blistered the track with a best-of-class 8.4- 
second run to 60 mph and also beat every other truck in 
passing acceleration except the Silverado, which won the 
50- to 70-mph test by a nose. So much torque is waiting un- 
der the F-150's throttle pedal that care must be exercised 
on slippery pavement to avoid fishtailing when a tight turn 
follows a stop. Both GM pickups respond to the throttle 
progressively because of their table-flat torque curves. Held 
back by a few hundred extra pounds of curb weight, the 
5.2-liter Ram picked up the tail in a near-dead-heat with 
the 4.8-liter Sierra. 

The performance balance tips toward General Motors 
when fuel economy is factored in. With either engine, the 


quod 


GM trucks break through the 20-mpg barrier in EPA high- 
way estimates to claim a 2- to 3-mpg advantage over Dodge 
and Ford. The GM V8s are quietest by far at idle but they 
generate the most ruckus during the run-up to cruising 
speed. The Ram issues a throaty rumble at idle consistent 
with its Sport exterior. The F-150 speaks softly when 
wielding its mighty torque curve. 

Pickup truck ride and handling evolved throughout the 
’90s in response to the rising demands of former car own- 
ers. All of these trucks make excellent use of their body- 
on-frame construction to blunt impact harshness. They 
ride better than many unit-construction automobiles over 
moderate bumps. As the new kid on the block, GM has 
seized the opportunity to raise the ride-handling bar a 
major notch. Frames are stiffer by 23 percent and cabs 
are two-thirds stronger than previously, thanks to im- 
proved joints and a magnesium reinforcement beam be- 
neath the instrument panel. While the F-150 and Ram 
jiggle momentarily after a major bump, the Silverado and 
Sierra react with a dull, highly damped thud. 

Size also counts. GM stretched the extended-cab wheel- 
base and track widths each by approximately 2 inches in 
search of additional passenger space, creating the longest 
full-size trucks on the street. Spreading the wheels fur- 
ther apart yields a ride that nears limousine-like smooth- 
ness. The downside is a 
huge turn circle: All of 
these trucks require more 
than 45 feet between curbs 
to execute a U-turn. 

And they’re a tight fit 
in standard garage bays. 

In the past, there’s 
been no way to rec- 
oncile a soft boule- 
vard ride carrying 
no load with the v 
stiffer suspension = 
settings necessary o 
when pickups 
buckle down to 
work. A novel fea- 
ture on the Silverado is 
dual-mode, electrically 
controlled shock ab- 
sorbers. Normal mode 
delivers just enough 
damping to quell por- 
poise motion after a 
long, deep pavement 
heave. When you need 
extra damping to snub 
body vibration with a 
weighty load in the bed, tapping a button on the dash 
switches all four shock absorbers into firm mode. A related 
feature exclusive to the GM trucks is an automatic trans- 


trend; the Quad Cab boasts four doors. 


Popular 
tuor ocroser 1998 


The Ram's oversize cab design started the 


mission tow/haul mode: Press a button on the gear lever 
to alter shift firmness and timing for heavy work. 

GM has also upgraded braking, previously an area of 
glaring deficiency. While Chevy and GMC pickups have 
had four-wheel ABS as standard since '95 (it’s still a $500 
option at Dodge and Ford), other brake problems have 
caused a mushy-feeling pedal and lengthy stopping dis- 
tances. The new GM trucks have brakes with substantially 
greater capacity, along with two significant innovations for 
this segment: standard disc brakes in back and electronic 
front-to-rear proportioning to compensate for load changes 
typical with large pickups. The results, demonstrated by 
our stopping-distance tests, are tangible. Both the Silver- 
ado and Sierra stopped consistently from 60 mph in less 
than 160 feet with less fade than either the Ram (equipped 
with ABS on the rear wheels only) or the F-150. The 146 to 
148 feet demonstrated by the Silverado with cold or warm 
brakes is comparable with the stopping distance of cars— 
the first time we've ever said that about a big pickup. 

The Silverado and Sierra also break the mold in steering. 
Light-duty, 2WD versions are rack-and-pinion-equipped. 
The benefits are a more precise feel near the center posi- 
tion and a nicely linear response during turning. (Dodge, 
Ford, and all 4x4 or heavy-duty GM pickups use the more 
rustic recirculating-ball steering-gear approach.) 

Consistency and predictability of response is especially 
helpful while wending these large conveyances through 
our tight handling courses. The Silverado and Sierra led 
the way through the cones, even though they ride on ra- 
dial tires two sizes 
smaller than those fit- 
ted to the Ram and 
one size below the 
F-150's rubber. The 
speed advantage in 
the slalom is slight. 
But the Silverado/ 
Sierra lead in the dou- 
ble-lane change, which 
rewards a chassis cali- 
brated with gentle and 
predictable understeer, 
is a significant 2 to 3 
mph. The Silverado 
and Sierra would 

behave even more 
like cars if they had 
a quicker steering 
ratio. The tall-rid- 
ing F-150 was sus- 
ceptible to greater 
roll angles and fu- 
tile inside-rear-tire 
spin. The Ram felt 
clumsy, particularly when 
its power steering was nulli- 
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fied by rapid turns of the wheel. Both 
the Ram and the F-150 demanded an 
occasional reverse-steering correction 
to restrain a wagging tail. 

In addition to performance gains, 
GM has also fashioned a genuinely 
comfortable back seat. The cabin is 
3.1 inches longer than last year’s; the 
rear door opening is half a foot wider 


0-30 mph (sec.) Ex 36 


than the competition’s; and front 
ECL -——- a = shoulder belts anchor directly to the 
30-50 mph (sec) 38 42 adjoining backrest, clearing an entry 
RAN mm ni aa = path for rear passengers. (The Ram 
'600-foot slalom (mph) Be 428 shares the belts-to-seat feature.) The 
Dosts iana ciara (oet 5 n extra space allows the backrest to be 
EE "Ius m canted 18 degrees from vertical ver- 
Warm (fc) 148 168 sus 10 degrees in the Ram and 12 in 
LT] — BE the F-150, so rear passengers don't 
Idie (dBA) EE 5r have to assume the dreaded school 
MT - - bus posture. Cushions are longer and 
IEPAMILEAGE — — positioned higher off the floor. Ex- 
City/highway (mpo) — | 16/20 13/18 cept for their temporary lack of a dri- 
mm SAR aa ver’s-side rear door, the Silverado and 
Valves/cylinder D 2 Sierra are best suited to perform like 
ee rl oe EH — a four-door family sedan. That said, 
Transmission p Dp we'd suggest some additional atten- 


Front suspension. 
Rear suspension 


tion to their front seats. They feel 
plush and inviting, but you'll start 
squirming a few miles down the road 


Contiolarms,collsprings Control ams, col springs 
Rigid ae, Rigid axle 
semi-elipticleaf springs __semi-eliptic leaf springs 


= ueL——- SEE as you notice that the support neces- 
T i sary for long-distance comfort is miss- 
Wheelbase (in.) 185 1387 ing. By comparison, the Ram's seats 
Length (in.) 227.5 226.1 


cradle your backside reassuringly. 


Width (in.). 
Height (.) Various other bugs are sprinkled 
Curb weight (Ba) ; 
EDD em throughout the new GM pickups. 
Headroom, f/r (n. 108A. Because of inadequate clearance be- 
Legroom, f/t (is) 3T tween the seat bolster and door panel, 
Shoulder room, f/r (in) 652/663 560/67.7 i : : 
Passenger volume (cu. ft.) 115 117 operating the power seat switches is 
Payload (bs. 1,965. 160 frustrating. The power plug cover 
Fuel tank (gal.) 260 26.0 5 
Pai rz — blocks any view of the accessory sock- 
Airbags Dual Dual ets contained within. The exteriors 
PATITI x are marred by chintzy-looking rubber 
Base price 519,500 (t) 319710 (1998) covers over the hood hinges. The top 
Price as tested 328,000 (est.) $26,185 (1998) rear corners of the front fenders are 
Major options 5:3-iter V8, Equipment package, E 
automatic transmission, $2,410; automatic so inadequately supported that they 
tim transmission, $950; may be susceptible to vandalism. 


Sport appearance, $405; 


These minor flaws and the tardy 
other options, $2710. 


back door don’t discredit the fact that 
GM has scored a major accomplish- 
ment, leaping over the competition’s 
best efforts. Embodying major 
breakthroughs in chassis, power- 
train, and interior design, the Sil- 
verado and Sierra are the best 
news in this field since pickups left 
the farm and moved into town. > 
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ASK POPULAR SCIENCE HOW IT WORKS 


How much does Earth weigh? 
Ryan Gajewski 

Shawano, Wis. DISCOVERED IN FRANCE IN 1839, the photovoltaic (PV) effect—the process 

through which a solar-power cell converts sunlight to electricity—was first 


Solar Power Solar panels 


STRICTLY SPEAKING, you are prob- used to power orbiting satellites developed by the | lited States in the 1950s. 
ably looking for Earth's mass, or Today, sunlight powers a plethora of products, from: cle di 
density, not its weight. tors to lights and water pumps to electrical appliances and e ntire — — 


What's the difference? Well, houses.—Mariette DiChristina 
everything you see around you has Power facility 


mass—a measure of how many 
Solar panels 


molecules, the building 
blocks of matter, com 
prise any object. 
Transparent 


Weight, as we com- A 
jegative terminal 


monly think of it, is im 
a measure of how much - P 
Earth's gravity is pulling et ons, or light particles, that 


on our mass and on the Positive ith. lin wavelengths, or en- 


masses of the things around terminal orbed in the 
us at any given place. But in 
outer space, where Earth resides, 


our common notion of weight does , 
j IB A photon's energy 
not apply. Just as astronauts are j is transferred to an 
weightless in space, so is Earth. A. A. electron in an atom of 
the PV cell. The PV 
NS i cells are typically made 
of it—5.976 septillion kilograms of norg ele: E E of coated silicon crystal. 


it, in fact. That means that Earth 


But Earth still has mass, and lots 


is heavier than more than a million l © with its newfound 
billion 150-pound people and proba- energy, the electron 
1 escapes and becomes 


4 part of the current in 
of the entire world's population a an electric circuit. 


bly heavier than the combined mass 


million times over. 

Unlike humans, however, Earth @ the departed elec- 
can't be weighed on a bathroom ‘ “| E a AN 
scale. So how were scientists able ý BG e i Which is filled by other 
to compute Earth's mass? | Heedielecttons: 

The key to the whole problem has i e i— Holes filled 
been in understanding and quanti- 
fying a force called universal gravita- 
tion. “Universal gravitation means 
that there’s an attraction between 


every pair of objects,” says Professor 
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Visco-eastic memory celis conform to your body for 

near weightless sleep. Ventilating channels dissipate 
heat to provide perspiration-tree comtort 

- 

"Low Gravity” effect supports deep sleep 

reduced tossing and turning by 8396 


Light years ahead 
of conventional 
mattresses 


0. TV..in magazines. 


newspapers health and 
medical publications. Our new 
pressure-relieving mattresses, pillows, 
and integrated sleep systems have M 
been getting tremendous 
DATELINE NBC has d ed se 
telling all of America about ou pur-Pedic Bed. I 
the LIFE-CHANGING SWEDISH SLEEP SYSTEM that is the most am 
sleep-science breakthrough ever..a boon to insom! 
sufferers! 


Our Pressure-Relieving Sleep System eliminates painful 
points" that rob us of healthful, life-rest 

and pains. Try the mattress in yo 
are not completely sa 
the facts incl 
calling 800-886 


for any reason w 


e of the Tem 


first high-fidelity system with 
a Napoleon complex 


It may be small. But the Bose® Acoustic Wave® music system is definitely an 
overachiever. The unit features a compact disc player, an AM/FM radio, a handy 
remote control, and our patented acoustic waveguide speaker technology. And 
it produces a rich, natural sound quality comparable to audio systems costing 
thousands of dollars. We know that’s hard to believe. So we're ready to prove it. 
Call or write now for our complimentary guide to this award-winning system. 
Because, like the system itself, it’s available directly from Bose. 


Call today. 1-800-897-BOSE, ext. G3546. 


For information on all our products: www.bose.com/g3546 


For FREE shipping, 


order by 
November 30, 1998. 


Me/Mes/Ms t 


Name Pease Pin Dayne as 
KE [7 77 : 

B SE 
oy sux zs 


(Or mailto: Bose Corporation, Dept. CDD-G3546, The Mountain, Framingham, MA 01701-9168. 


Better sound through research = 


Owen Gingerich at the Harvard- 
Smithsonian Center for Astrophysics 
in Cambridge, Massachusetts. 

Since Earth could not be weighed 
conventionally, an equation—sur- 
prise, surprisel—was required. Sir 
Isaac Newton, the first scientist to 
attempt to determine Earth's mass, 
developed the necessary equation, 
which is called the law of universal 
gravitation, in his Philosophiae natu- 
ralis principia mathematica in 1687. 
Newton was stymied, however, be- 
cause he could not quantify an elu- 
sive element in his formula, a number 
that is known as the constant of uni- 
versal gravitation. 

It was not until 1774 that Eng- 
lish astronomer Nevil Maskelyne 
was able to quantify the constant 
of universal gravitation as part of 
his notable experiments in finding 
the gravitational pull of Mount 
Schiehallion in Scotland. Once 
Maskelyne had uncovered the uni- 
versal constant, he was finally able 
to calculate Earth's mass. 

And now that scientists know 
Earth's mass, the sky's the limit—the 
same formula used to find Earth's 
mass also helps astronomers learn 
more about planets, stars, and other 
objects in the sky. “By knowing the 
constant of universal gravitation, 
you can know the mass of the Earth, 
of the moon, of the planets, of the 
sun, and even of our Milky Way 
galaxy," says Gingerich. 


What is the difference between 
torque and horsepower? 
Sahir Hoda 


via e-mail 


AN EASY WAY to understand the dif- 
ference is to picture yourself leaning 
out a window on the tenth story of 
a high-rise building, pulling up a 
basket full of rocks. The most weight 
you can lift is torque; the speed with 
which you can pull it is horsepower. 
Torque is a measure of static twist- 
ing force, normally measured as the 
force on a lever arm 1 foot from the 
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TECHNOLOGY UPDATE 


My TV reception is so clear, you'd think 


| had a 50-foot antenna on my roof!" 


Eme 


I'm amazed at the 
way technology 
has improved tele- 
vision. Develop- 
ments in electronic 
circuitry have re- 
sulted in TV sets 
that have sharper 
pictures, brilliant 
colors and clearer 


sound. From the 


Replace your unsightly 


smallest portables 


rabbit ears" today! 


to wide-screen 
home theater systems, televisions continue to 
work better and better as optical innovations 
are introduced. Unfortunately, a television's 
picture is only as good as the broadcast it's 
receiving, and even the world's best televi- 
sions cannot make up for a weak or distorted 
signal. Antenna technology has not kept pace 
with television design, and the rabbit ears 
from the 1950's are not far removed from 
what's available today. Well, there's finally 
been a quantum leap in the design of antennas, 
and it's the result of two patented components 
developed by scientists. These improvements 
are the secret behind Emerson's revolutionary 
new antennas. 

Picture imperfect. Cable subscription 
¥ solves the problem of getting the signal to your 
television, but storms and other factors can 
result in cable outages. If you prefer not to pay 
the rising monthly fees for cable or live in an 
area where it’s not available, your picture is like- 
ly to be weak, undefined and distorted. 

One way to improve your reception would 
be to mount a large antenna on your roof. 
Unfortunately, most roof antennas 
are not particularly pleasing to 
the eye and may even be 
prohibited in the area 
where you live. Rabbit 
ear antennas don’t im- 
prove your picture to 
any great degree and 
make your room look 
like something from an 
earlier decade. Most 
antennas need to be aimed 
at the source of the broadcast 
and require turning mecha- 
nisms to pick up the signal clearly. 

Whether you live miles out in the country or 
in a concrete building next door to a broadcast 
tower, bad reception can rob you of the defini- 
tion and color you were intended to see. The 
Optima antenna gives you the signal-grabbing 


son's ingenious new antennas are hard to spot, easy to install and 
provide clear, powerful reception of broadcast 


without rabbit ears. 


signals. 


power of a large antenna in an inconspicuous, 
low-profile size. 

Stealth antenna. In the past, creating an 
antenna with optimal reception meant mak- 
ing it big, with a 
large amount of sur- 
face area. This result- 
ed in products that 
were large and un- 
sightly or small and 
ineffective. Either 
way, the aesthetic 
look of your room or 
house suffered. Re- 
search and develop- 
ment tended to focus 
on the television, 
not on signal recep- 
tion...until now. 

Recently, a bril- 
liant scientist in 
Colorado developed 
an antenna that 
would maximize re- 
ception without being 
overly conspicuous. 
Emerson, a leader in 
electronic technology, has now made this 
innovation available to the public. 

At a lab in Colorado, they developed two 
patented design improvements that made the 
Optima antenna possible. First, they created a 
flexible circuit board with a serpentine anten- 
na, resulting in a large surface area confined to 
a small space. Second, they developed a tech- 
nique that converts the copper shielding on 
the attached cable to an additional signal 
receiver that results in an antenna almost 
10 feet long. This greatly enhances the 
antenna's reception power and 


Your neighbors won't 
know it's there unless 
you tell them. 


Attention mini-dish own- 
ers. If you own a mini-dish 
satellite system, you are aware 
of the off-air issue and are 
probably wondering how you 
can pick up local broadcasts. 
After all, what good are hun- 
dreds of channels if you can't find 
out who won the local city council | 
race? The Dishmate™ harnesses the 
same technological innovations as the 
| Optima TV antenna to give you a powerful 
mnidirectional antenna that is virtually 
invisible. It is compatible with a variety of 
systems and is easy to install. 


ADVERTISEMENT 


allows you to tune the antenna by simply mov- 
ing the cable! The antenna works best ata range 
of up to 30 miles from the signal source. We rec- 
ommend an amplifier for reception up to 45 
miles away. Ask your representative for details. 
The handmade assembly is encased in 
aircraft-grade plastic and high-density foam. 
The weather-resistant cover is a neutral 
white and can be painted to match the color 
of the house or room. Plus, the omnidirection- 
al design allows you to mount the unit any- 
where you please. The Optima's universal 
design makes it adaptable to any component, 
and installation is a snap. So sit back, relax 
and enjoy the clearest picture you can get 
from your television. 
Get the picture...risk-free. Call now to 
order the small antennas that get big reception. 
They both come with a 90-day manufacturer's 
limited warranty and Comtrad's exclusive 
risk-free home trial. Try them, and if you're not 
completely satisfied, return them within 90 
days for a full “No Questions Asked” refund. 


Indoor/Outdoor Antenna . .. . $69.95 $8 S&H 
Dishmate™ UHF/VHF Antenna . $69.95 $8 S&H 


The Dishmate™ Antenna will work with 18" dishes from RCA, 
Toshiba, ProScan, GE, Eurosat, Uniden, Sony and Hughes 
DSS™ Satellite systems. Please specify model when ordering. 


Please mention promotional code 3693-13947. 
For fastest service, call toll-free 24 hours a day 


800-992-2966 
Sole 


To order by mail, send check or money order for the total 
amount including S&H. To charge it to your credit card, en- 
close your account number and expiration date. 


Virginia residents only—please include 4.5% sales tax. 


== comtrad 


industries 
2820 Waterford Lake Dr., Suite 102 
Midlothian, Virginia 23113 


axis (hence, torque’s measurement 
in foot-pounds). Maximum torque 
figures for cars are given with the 
engine speed at which they occur, 
such as 155 ft.-Ibs. at 5,500 rpm. 
Horsepower is a function of torque 
multiplied by rpm, and maximum 
horsepower is usually at a higher speed 
than maximum torque. (Technically, 
a single unit of horsepower is the 
energy required to lift 550 pounds to 
a height of 1 foot within 1 second.) 


a Virtual Realities 


An engine that develops low 
torque but revs at a high speed thus 
can be rated at the same horsepower 
as one with high torque but low rpm. 
Torque is felt by the driver as pulling 
power, important when hauling heavy 
loads. Theoretically, a transmission 
can make a high-speed engine feel like 
a low-speed, high-torque engine by 
multiplying torque by gearing, but 
friction losses prevent this from be- 
ing truly efficient. ® 


THE INTERNET WAS CREATED IN 1969, when the Advanced Research Pro- 


jects Agency of the U.S. Department of Defense fired up an experi- 


mental network (ARPANET) that helped scientists with research grants " 


share data more easily. In its infancy, ARPANET consisted of only four = 
computers: three in California (Stanford, UCLA, U-C Santa Barbara) = 


= connected to one in Utah (University of Utah). Today the Internet is . 


* a network of networks made up of millions of computers and telecom- 


munication systems around the world.—compiled by Theresa Riley 
> AENT RE 44 wem 


SITES LIKE YAHOO, NETSCAPE, AND EXCITE ARE CALLED "PORTALS" 
and are a starting point for many Web surfers logging onto the Internet. They 
offer a variety of services, such as personalized news, stock research and quotes, 


QUESTIONS FOR FYI? 


We answer your most frequently asked 
science and technology questions in the 
Ask Popular Science section of FYI. Only 
letters that are selected for publication 
can be answered. 

E-mail: AskPopSci@popsci.com 
Address: 2 Park Ave., New York NY 10016 
Fax: 212-481-8062 


THE CURRENT EXPLOSION IN 
Internet use is really about the grow- 
ing popularity of one part of the Net 
—the World Wide Web. The Web was 
developed in 1989 by Tim Berners-Lee 
and researchers at CERN, the European 
Particle Physics Laboratory near Geneva, 
as a better way for physicists around 
the world to share data. The Web incor- 
porates textual, visual, and audio files 
in individual documents that, via hy- 
pertext markup language (HTML), can 
be linked to other documents and ac- 
cessed easily with the click of a mouse. 


weather, horoscopes, and sometimes free e-mail. 


Nearly 77 percent of all Web users are between the ages of 18 
and 49. Users between the ages of 18 and 34 make up 39 percent of the Web 
universe, the highest concentration of any demographic group. In contrast, 
only 30 percent of the U.S. population is between the ages of 18 and 34. 


ONLY A QUARTER OF THE U.S. 
population has earned a college degree, 
while 51 percent of all Web users have 
college degrees. 


Net traffic doubles every 
hundred days. More than 100 million 
people worldwide are now online. 


ABOUT 57 MILLION PEOPLE IN 
the U.S.—out of a population of 270 
million—surf the Web. Radio took 30 
years to reach an audience of 50 mil- 
lion, while TV needed 13 years. The 
Internet required only four years. 
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| While 48 percent of the U.S. 
i population is male, men account for 
| 56 percent of U.S. Web surfers. 
1 
i 


MARRIED WEB USERS IN THE 
United States outnumber singles; in 
Europe, it’s just the opposite. 


Estimates put the number of Web sites at about 2.6 million, and : 
the number of Web pages somewhere between 300 million and half a billion. Be- 
cause hundreds of pages are being added every day, determining the exact num- 
ber of pages is difficult. Even the best search engines, like HotBot and AltaVista, 
index only about 40 percent of the total Web pages. 


AMERICANS ARE THREE TIMES MORE LIKELY TO OWN THEIR OWN 
computers than Europeans. Nearly 45 percent of all U.S. households have at 
least one personal computer. 


According to a recent study of 50,000 American households, 10 
million PC users shopped online during the first quarter of 1998, compared with 
3.7 million a year ago. Among the ‘98 users, 5.7 million bought PC-related prod- 
ucts, 3.9 million bought non-PC electronic products, and 7.7 million bought 
other consumer products or services online. 
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POPULAR FEICIENCE MHOWCASE 


WN THE ULTIMATE HOME SHOP 


Complete tool systems for woodworking and metalworking 


For woodworking For metalworking 
7 models at 
SuperShop Model 720 k starting at $995 
d * 10 tools in 1 * Easy to use- 
SE Ñ compact machine FREE training 


— * Versatile-Make almost 
Ds e Buit to st 


a $ anything out of metal, 
F, Model 720 JJ * Easy and fun to use wood, or plastic 
10-in-1 tool 


SSnithy 


C-Tec Communications 
ES AU rai 


CABLE 7V 


Descramblers 
1-Year Warranty 


30 day mon 
back guarani 


Quantity Discount 
Dealers Welcome 


1.800.463.0880 


© CONVERTERS e FILTERS e VIDEO STABILIZERS 


r making Ornamental 
ncrete Items 


jok about Aluminum Molds 
luding over 425 designs, 
[ces and production trade 
rets from the world's. 
[gest mold manufacturer. 


OV) 


Now is the time for a Timberline Geodesic Dome. Combining vaulted ceilings with natural light, energy savings 
of up to 40% and an affordable building system, Timberline Domes are perfect for any location. 
Our many designs provide an open, spacious feeling with traditional style. With floor plans ranging from 
1,000 to over 4,000 square feet, you're sure to find one to fit your lifestyle. ~ 
A Timberline Dome can easily be assembled by two people without previous construction 
nv, experience. In fact, over 90% of our customers assemble the dome themselves. Our patented 
fax... Heavy-Duty Connector system and pre-cut, color coded lumber make building a breeze. 
Ž With all these advantages, 
isn't it time you discovered the 
at indoors? Our planning 
includes color photos, floor 
plans, assembly instructions, pricing and 
technical information. Call or send for our 
full color planning package today. um 


Aa 1-800-DomeHome ; 


Planning Package and Video Together: $22.00 C Planning Package: $12.00 C Vides: $1800 


To advertise in Popular Science Direct call Gena Honigman at 508-421-3366. 


THER EAL ATI 


MAX . mene 
^ " 
A LAU 
| 8 


No Money Down. 
As Low As $130/month. 


Recreatives Industries, Inc. 
60 Depot Street, Buffalo, New York 14206 


www.maxatvs.com 


witha MAGNATRAC, 
Buy Factory-Direct. Use for excavating, 


extra cash! MAGNATRAG 
crawlers low as $4500! # 
ROCHURE - FREE | 
@CATALOG....... $2 ! 
VIDEO - (a5 min) $9 
VISAMC - (414) 377-7211 | 
STRUCK * BOX 307 * Dept: PS1098 € 
 -GEDARBURG, WL 590120007 o? 


WorkSAVER! 
BackSAVER! 


The DR* POWERWAGON" is great news for 
homeowners who are tired of straining their 
backs and muscles carrying heavy loads with 
inadequate wheelbarrows and 


is POWE 


powering up hills! DISC BRAKE! 
control yc 1 jown. Easy 
DUMP BED eliminates 

hand unloading. Perfect 

for movin; 

yard and 

debris, mu 

compost, 

gravel, tools, 


So, WHY RISK. d 
straining your 
back and 


muscles? 
Patented 


CALL | (Bot) 544-0222 


1Please mail this coupon today for FREE DETAILS about; 
ime Revolutionary DR* POWERWAGON" including prices and! 
į specifications of Manual and Electric-Starting Models, and 


or visit us on the internet at: 
TIMBERLINE. 
GEODESICSe 


1'Off-Season' Savings now in effec. Thereisnoobigalon. 1 
Check C Visa C MC C Discover Credit Cani Nor. 1 
Name " — 
[ PSC T 
J Address Š 
1 Aies 3 
T 5 
www.domehome.com ' a Sus D f COUNTRY HOME PRODUCTS" Dept. HN, i 
Ji Tinbene Geodesics + 2015 Blake Ses = Berkeley CA BUT + (B0) 356-3468 + (510) 849-4481 Meigs Road, P.O. Box 25, VT 05491! 


Learn Moneymaking 
Career Skills! 


Train at home in your spare time for a 
promotion, pay raise, or to start a 
new career or business of your 
own. You can even get .. 
Tou Degree at home! 
all or send coupon 
to ICS* for FREI 
Information! 


-international Correspondence Schools 
Dept. APCS98S, 925 Oak Street, Scranton, PA 18515 
Send tree tacts and color brochure on how can study at horme tor 
Te career Ihave ‘Check One Box Oniy! 
ASSOCIATE IN SPECIALIZED ASSOCIATE IN SPECIALIZED 
BUSINESS DEGREE PROGRAMS TECHNOLOGY DEGREE PROGRAMS 1 
0 Business Management C) 63 Civil Engineering Technology i 
61 Accounting 1 62 Mechanical Engineering Tech 
T80 Bus Mgmt Maret Option D 65 Electrical Engineering Tech 1 
C81 Bus. MgmL— Finance. C 66 Industrial Engineering Tech. 1 
[64 Applied Computer Science C 67 Electronics Technology 
————— CAREER DIPLOMA PROGRAMS — 
39 Medical Transcriptionist 
84 Pharmacy Technician 
Home Inspector. 
Locksmith 


High School 
Bookkeeping 


Tax Preparer 
Personal Computer Specialist 
Appliance Repair 


PE Repair s 
feForestry Conservation — [7183 Internet Web Page Designer 
Med cn Aesan 85 Drafting dini 
Dental Assistant s 
artender 
Home Health Aide" 
Diesel Mechanics Mason 
Electrician 8 Auto Body Repair Technican 
Electronics Technician i81 Medical Insurance Clerk 
Small Business Management [7 102 Professional Landscaper 
Gunsmith 04 Carpenter 
84 forum & Cabinet Maker 
4g Home Remodeling & Repair 
103 Auto Detailer 

Aide 


SmalEnne Repar E 
malEngneRepar — $ 
umber 


OO0000000 


SIVSSSVSASALTSESRVISRSS 


epai 

fee Sil 
Pet Gr 
Freelance Writer 
1 “Certificate Programs 

Name. 
{street Apt. # 
City/State. Zip. 
‘Phone ( 


Revolutionary * Easy to Use 


TRIMMER 
ON WHEELS! 


The DR* TRIMMER/MOWER 
rolls light as a feather on two 
BIG WHEE 

'TRIMS far easier, be 

precisely than hand-held 

trimmers. MOWS 

everything from 


(even we 
to tough, 


5U4-0 
9l Even CUTS PEU i 
saplings up to 5" thick with 
tial blade) Pa alex 
than ordinary brusheutters 
1 handle 
or brush- 
ef cutter you've ever used! 


1 Please mail coupon today for FREE DETAILS aby 
‘the Revoluti DR* TRIMMER/MOWER 
and Electric-Starting 
" Savings now in effect. 
| Name 


| Address 


EM 1- 800- 595-5505 ext. 9403. 


fj toll 
ji 
IL 


TEMPERATURE. 


WIND (mph) 


Size shown: 15 Ji" x 11 i" 


Put the weather 
on your wall 


The Weather Picture?" is an eye-popping new 
wall unit that continuously displays all the vital 
weather data you have selected, without having 
to pressa single button. Big red numerals are easy 
to read from across the room, day or night. Avail- 
able in two sizes, in brushed aluminum or elegant 
solid teak frame. The separate control unit pro- 
vides detailed data—more than enough to satisfy 
even the most dedicated weather buff. 

Purchase the Weather Picture together with the in- 
comparable ULTIMETER* Weather Station, start- 
ing at under $400. Or add it to your existing 
ULTIMETER System for less than $170. It's easy 
to add programmable display modules to The 
Weather Picture now or later as needed. 

For complete details, call, fax, or write us. Or visit 
our Web Site to see and try our ULTIMETER Sys- 
tems. "The best!" says WeatherWatch magazine. 


1-800-USA-PEET 
or 732-531-4615 FAX: 732-517-0669 
www.peetbros.com 


cPEET BROS COMPANY 
1308-810P Doris Ave., Ocean, NJ 07712 


loy — __ State ZIP. z 
: COUNTRY HOME PRODUCTS* 
Dept. 4199T, Meigs Road, PO. Box 25 


Waterless & Lewy Water System 
For Cottages, Homes & Busine: 
v Reduce & Recycle Waste to Natural Garden § 
v Efficient, Clean, Sanitary & Odor-Free Operat 
v Function, Elegance, Simplicity & Convenience 


d Sancor” 
140-30 Milner, Scarborough, ON, Canada M1S 3F 


Call For Free Information Kit & Vide 
1-877-888-1177 
F UND E. ons can create RAISI NI 


idraising or entertainment event 
using uerum horse races. 4 Hee "fe The Race, 
is available on video or 16mm movie film. 
For Prices and free Brochure call 


Toll-Free 1-800-252-7373 


4 WHEEL BIKE 


DRIVES LIKE A CAR! 
* Easy to Pedal 

* Multi Speed 

* Street Legal 

*1,2 & 4 Seater 


1-615-822-2737 Ext. 5781« www.Awc.com/2578 
RHOANES CAR 2277. 578: 125 RHOADES 
RHOADES CAR en bensonviuie TN 3707 


Tired of being short? Our quality leather 
footwear has a hidden height-increasing inner- 
mold inside the shoe. NO OVERSIZED HEELS! Look 
like ordinary shoes. Will make you up to 
3" TALLER, depending on the style. Over 100 styles 
to choose from including dress shoes, boots. 
sport shoes and casuals. Extremely comfortable. 
Sizes: 5-12. Widths: B-EEE. In business over 55 
years. MONEY-BACK GUARANTEE. Call or write 
today for your FREE color catalog. 


ELEVATORS? 
RICHLEE SHOE COMPANY, DEPT.PS80 
P.O. BOX 3566, FREDERICK, MD 21705 


1-800-290-TALL 


Hear How It Was Meant 


» Excellent FM 'FlecepHon 
TV Audio Channels 2-13 
Weather Band With Alert 


The ultimate information radio. Nevi 
| before has a radio been specificall 
| designed for talk radio, news, sports ar] 
| weather. The custom filtered audio hd 
| been specifically tailored for a full ri 

sound of the human voice. With speci| 

circuitry for the AM band, it has the be| 
| reception of any radio made today. 


feleScopes * Binoculars * Biológy 


If you 
~ love 
‘science. 


Call 1-800-728-6999 
for a free catalog. 


Edmund 
Scientific 
SCIENTIFICS CATALOG DIVISION 


Dept. A981C911, 101 E. Gloucester Pike 
Barrington, New Jersey 08007-1380 
E-mail us at: scientifics@edsci.com 


e sog »ouojog pouorvanpy e £20009 e sadoosajay e sati0ss220y LydvsBo10yq » sondo * 


Pin dculary * Biology *|Optiés 


" 


ou can drill your 


own water well! 


ECT FOR IN-GROUND SPRINKLER SYSTEMS 
Now you don't have to 
worry about tremendous 
water bills, droughts 
or water rationing. 
Since 1962, thousands 
of gardeners and 
homeowners around the 
world have discovered 
the Hydre-Drill” secret. 
They drilled their own 
wells! You can too. 
Call or write us today and 
we'll send you a big, free 
package of information 
about drilling your 
own well with the 


Hydro-Dri 


Ask about our "How To. 


Call Today for FREE Water Well 
Drilling Information Package 


-800- :333- -7762 


‘8213 Anderson Road — 4 
Opelika, AL 36801-9700 -+ 
wwwdeeprockcom 
nd he FREE INFORMATION PACKAGE and the 
ated guide HOW TO DRILL YOUR OWN WATER WELL 


Presenting the ALL-TERRAIN"... 


—MWorks like a tractor-drawn brushcutter... 
but in a walk-behind version that's more 
maneuverable and much less expensive! 

* CLEARS & MAINTAINS meadows, pastures, 
roadsides, fences, wooded and rough non-lawn 
areas with ease. Mows nearly an acre per hour! 

* CUTS tall grass, weeds, brush, brambles, sumac 
— even hardwood saplings up to 1" thick! 

* Plus CHOPS/MULCHES most everything it 
cuts; leaves NO TANGLE of material to trip over 
or to pick up like hand-held brushcutters and 
sicklebar mowers. 

* POWERFUL with up to 14.0 HP... 
yet so easy to use thanks to SELF- 
POWERED WHEELS...POWER 
REVERSE...and easy turning 


DIFFERENTIAL. 4 SPEEDS let a 
you zip through grass, weeds, a 
brambles...then c-r-e-e-p into 

tough brush without reducing MADE 
power or blade speed. IN USA 


* TRANSFORMS 
neglected, 
overgrown 


areas into ) 

beautiful with a tractor powered 

park-like ' brushcutter that's too 

settings! awkward to maneuver 

around obstacles and trees you 

"The All-Terrain want to save...OR with an under- 
Mavic ing hsny- powered hand-held brushcutter 
sed it to cut heavy that’s so slow and tiring to use? 
brush and saplings 

mu CALL TOLL FREE 
ar 1 C€00) 944-0222 


Memphis, 
Tennessee 


“It’s like a brush hog on the back of a tractor 
except you're guiding it by hand. I wouldn't be 
afraid io go any place and cut stuff down. The DR 
is the answer to tough vegetation." 


—Jack Harvey, Anchorage, Alaska | __ Vergennes, Vermont 05491 


Amazin; 


IYE Please rush omnee FREE DETAILS 
{the n OW 


lincluding prices mi peen Mt Manual! 
1and Electric-Starting Models and "Off- Season"| 


[Savings now in effect. 
i 
1 


So, WHY MESS 


Please call or write today 
for complete FREE 
DETAILS all about the 


"Off-Season" Savings now in effect! 


1Name 
1 


4 PSC 


i Address 


iciy State ZIP 


iTo: COUNTRY HOME PRODUCTS* 
i Dept. 4199F, Meigs Road, P.O. Box 25 


L. ©1998 CHP, Inc. .. 


ULTRASONIC PEST REPELLER 
GUARANTEED TO REPEL RODENTS 


MICE, RATS 
SQUIRRELS 
FLEAS & BATS! 


z 

The Electronic Pest Repeller 7," N 
with a Proven Record... aw 
NOT a "CHEAP" imitation! 


USES NO DANGEROUS POISONS! 


The REPEL 2000 is the most advanced design unit available! 
It is unmatched by any competitor's model - anywhere. Its. 
powerful jack hammer like sound levels easily exceeds com- 

petitive models by 50 times or more. Mfg. by Nat'l. Pest Con- 

trol Assoc. member. Engineered and tested in USA. Over 
3,000,000 units in use from coast-to-coast from Attorneys 
offices to Fast Food Restaurants. The REPEL 2000 Pest 
Repeller is KINDER than traps, SAFER than poisons, INAU- 
DIBLE to people and non-rodent pets iere hamsters, 
guinea pigs may be affected). It will not interfere with TV, 
radio, computers or electronic equipment. No chemicals, poi- 
sons, insecticides or fumes. The small size allows for conve- 
nient and unobtrusive placement. No maintenance. Safe to 
use everywhere. Guaranteed to work or return within 60 
days for full refund (less P&H). Includes a 3 year mfg. 

warrenty, Ideal for vacation home, shed, jara jarage, 
basement - anyplace plagued by pests. Meas. 24°x3", ABS 
plastic, Ivory color. Each unit on 500 sq. ft. costs less 
than 16 per 1 to operate. SI by FIRS “CLASS MAIL 
ONE for$19.95 plus $3. P&H; 0 for $35. 95 plus $4. P&H; 
SAVE $37.75! FIVE for $75. postpaid. Send check, MO, VISA, 
MasterCard, Discover Card Acct f, Exp. Date & Signature to: 

THE WILLOWS, Dept.PR-509 
179 Post Road West, Westport CT 06880 
Charge Orders Call: 1-800-770-1155 TOLL FREE 


Installation made easy! Davis’ Wireless 
Weather Stations use our new SensorLink™ to 
data to a display console up to 400" 


ach station comes completely 


sembled and includes sensors, a 
ation shield, a weather- tight 
| shelter, and a display console with 


receiver. All without running wires! 


Fore FREE cot, oll 


-800-678-3669 


Oneyeor waranty ® 30doy money back guarantee 
Davis Instruments sss 00 snm 


(s10) 732-9229» FAX (510) 732-9188» sales davisnet com « www davisnet com « 


Always keep a shovel, 
rake and water nearby 


when burning debris. 


REMEMBER, ONLY YOU CAN 
PREVENT FOREST FIRES. 


Unlimited Hot Water. Hardly. 


Convenient installation, and 
exceptional energy efficiency. 
the AquaStar instantaneous 
tankless gas water heater. It's the 
water heater that's the size of a 
suitcase, weighs 42 pounds, and 
hangs on the wall! 


CONTROLLED ENERGY CORPORATION 
800-642-3199 www.cechot.com 


On-screen Indoor/Outdoor 
Thermometer for your PC 


[emptis Templrax--. 
sra See history, highs 

and lows, alarms, 
ü much mor: 


.99 

* Includes 75 ft. of cable, ; 999: ) 
probes, serial connection 
and reporting software Great Gift! 

* One year warranty * Runs on Windows™95 


* 30-day money back ©» Made in USA 
guarantee * MasterCard or Visa 


1-800-633-1033 


www.seninsco.com 
41 Terrill Park Drive, Concord, NH 03301 


1's IM ARP ECAA/ DOM 
foran WIR Y ANN T 
Custom and traditional designs 
Flexible spaces for active lifestyles 
Complete, affordable building system 
Catalog $12 * Video $20 * Construction Guide $42. 
Meadow Ln., Suite PS, Eugene, OR 97402 
www.domes.com * 1-800-572-8943 


Call to order our 

158 page Ornamental 
Idea & Design Book - 
$19.” (postage paid). 


MAY TAE 
SOURCE 


See in full color some 
really neat items you 
can make. Comes with 
full color info on our 
benders. 


De let the dark forces of 
ignorance defeat you. Right in 
this galaxy you can tap into the 
source—the free Consumer 
Information Catalog. 


It lists free and low-cost federal 
publications on such stellar topics 
as saving money, buying a 
house, educating your children, 
getting federal benefits, eating 

fight and staying healthy, and so 
much more. 


So dispel the darkness and get 
the source. Call toll-free 1-888-8 
PUEBLO for your free Catalog. 


Or set your coordinates for the 
- Consumer Information Center 
web site: www.pueblo.gsa.gov 


SHOP OUTFITTERS 


605 South Adams St., Dept. PS 
Laramie, Wyoming 82070 


(307) 745-5999 + FAX (307) 742-5999 


Save Money— 
saw your own lumber 
With a Wood-Mizer! 


transportable 


WOOD HEAT 


* Never be cold again! 
* 20 year warranty 
* Heats entire home 
^ * Wood, Wood-oil, 
Wood-gas models 


Hot Water furnaces 
* Uses 1/2 the wood as other brands 
Call or write for factory direct catalog 


= 

Charmaster® 
2307 C HIGHWAY 2 WEST 

GRAND RAPIDS, MINNESOTA 55744 
218/326-6786 or 218/326-2636 


an exciting career asa 
lecommunications 


ich as $35, 000 a 
ir and more 


or call toll 


1- -800- -595- 5505 ext. 9422 


^ 7 days a week, 
com — AGO! 


International 
Correspondence Schools 


NEVER RAKE AGAIN! 22 


INTRODUCING THE INCREDIBLE ae 
Cyclone Rake 


EFFORTLESSLY REMOVE LEAVES... 
. TALL WET GRASS...EVEN LAWN DEBRIS! .. ^ 


...10 times faster than raking, blowing 
and hauling when you use the 
revolutionary CYCLONE RAKE" 


You'll never dread field or yard clean-up again once you use 
the Cyclone Rake? 5HP engine driven vacuum-mulcher hitches 
to any riding mower. You can easily sweep and pulverize tons of 
leaves, acres of grass cuttings, pine cones, sticks and more with 
10 times the lifting power of mowers. Power mulching reduces 
volume 5 to 8 times. 200 gallon capacity lets you whiz through 
huge areas without stopping. Automatically bag for curbside 
pick-up or power unload to your compost heap even over a wall 
or right up a hill! And when you're done, it folds flat without 
tools for compact storage. Affordable for home or business. 


Patents Pend. 


Unique design 
folds flat for 
easy storage. It 
even hangs on 
the wall! 


So, WHY STRUGGLE with rakes, IVE 


lease rush me FULL INFORMATION | 
ton the revolutionary CYCLONE RAKE™ and 


mowers, blowers, or mulchers 
! | Special pre-season sale prices. 


that jam and clog? 


Mail the coupon at right for | MM 
FULL INFORMATION about the | ADDRESS 
amazing CYCLONE RAKE! i city STATE "P. 


[ eae et 


I MAIL TO: WOODLAND POWER PRODUCTS, INC. Dept. PS1098 
TOLL FREE 1-(800)-408-0004 125: 72 icon St, West Haven, CT 06516 


Buffalo Nickel 
0f 1913-1938 


Nickel Indian Head Penny 
of 1883-1913 of 1859-1909 


Now! Get 5 Scarce Seldom-Seen Coins 


NOW ONLY 


Three seldom-seen coins from 
America's past are yours for only 
$2.95. Own a historic Liberty 
Nickel, Indian Head Penny & 


nating selections from our 
Free Examination Coins-on- 


$ » 95 Approval Service, from which 
e 


you may purchase any or none 


Buffalo Nickel. All are genuine classic 
coins and are now entirely out of 
circulation. Clip the coupon and send it with 
your payment today! You'll also receive our 
fully illustrated catalog, plus other fasci- 


iM YES! 


! Save EN 


— return balance in 15 days — with option to 
cancel at any time. Satisfaction guaran- 
teed or your money back. ACT NOW — 
order your set of 3 Scarce Classic Coins today! 
(Limit 1 set per customer, please.) 


f Please send my 3 scarce classic coins in Good condition, at the special 
@ price of $2.95. Limit 1 set. Regularly $1220 - Now only $2.95 


1 $9,25  « 


' Send coupon with payment to: City 


1 gAittieton 


Zip 


I Dept. C343 


ton, NH 03561 


45-Day Money Back Guarantee of S; 


MOPULAR HCIENCE WIRECT 


[ To advertise in Popular Science Direct call Vincent White at 1-800-445-2714 today. 


convertens  DESCRAMBLERS 


x Friendly Service. 


ELE NICS x 13 Month Warranty. 


www.tkaelectronics.com th 
a TN 


FOR A FREE CATALOG OR INFORMATION, CALL TODAY. 


SAVE $100'S ~ 
EVEN $1000'S on premium 
CABLE TV EQUIPMENT. 


FREE Cable TV Catalog. 


j 8 


e Save 100's ° Free Catalog* __ 
* Quality Equipment Shipped in 24 hrs. * 
* Years of Complete Customer Satisfaction * 
Call for free catalog 


L&L ELECTRONICS 


*Purchaser must agree to comply with any state & federal laws regarding private ownership of cable tv equipment 
* No Time Wamer/Paragon areas | 


Free Brochures 
TOLL FREE 
(1-800-231-0793) 


Sizes & Sty 
Wood, Alumi 


*Special Degler Prices! «Compare our Low 
Reloil Prices! * Guaranteed Prices + Warranties! 
*Orders shipped immediately! C.O.D. 

* WE'LL BEAT ANY PRICE * 


Sorry no NL. sales. Dealers Wanted. 


1-800-661 
Ext. 101 


| 


CABLE EQUIPMENT 
NO 800# + NO CATALOG * NO RETAIL ORDERS 
JUST LOW WHOLESALE PRICES! 
|New t-plece Jerrold- uns $109/ea; 10u. $09/ea; 20 u $89/ea 
|New AFT-M- 5 units $109/ea; 10 u. $29/ea; 20 u. $89/ea 
|Basic Converter - 5 uvis $75/ea; 10u $65/ea; 20 u. $55/ea 


ffü^ erm. 


You can build a Monolithic Dome, too. 


Monolithic Dome 


WHOLESALE ELECTRONICS 
1 1-702-878-3396 
te: www.whe.net 


Build ItYourself 
Backhoe * Free 


DIGGER 


114 


SAVE 1000's 
MEGA ELECTRONICS; 


rronty 
A ] 
30 Day Free Trial | 
Open Every Day || 
va 
l 
J 


*WHOLESALE DEALER PROGRAM 
*FREE CABLE SURVIVAL KIT 

*ALL MAJOR BRANDS 
*FULL TECH SUPPORT 


SAVE ON SELECT SIZES 
25X34 - 30X46 


40X56 - 50X116 
* America's #1 Arch-Type Manufacturer 

* 20 Year Warranty + Easy Financing Available 
* Easy Do-lt-Yourself Construction 

* Free 16 Page Brochure 


BUILD THIS MINIATURE Fo 
STEAM ENGINE 


nest 


Mini pinhole camera $129” 
*hidden video «vehicle tracking 
*voice disguiser *bug detectors 

phone tap detectors *"realtime" 

12 hour telephone recorder $139' 

*locksmithing * disapperaing ink, 
Wholesale / retail 


We will not be undersold 


Let us point you in the right direction 


ABLE TV 3575s 


DESCRAMBLERS. 
CONVERTERS - FILTERS 
VIDEO STABILIZERS 


1 Year Warranty 


october 1998 [277 


888- -554- 2776 


PIONEER STEEL 


LOWEST 
PRICES! 
FACTORY 
DIRECT! 


1- 800-813-1358 


|MewER oF THE Better Business BUREAU 


HONEST PRICES 
NEWEST DIGITAL 
EQUIPMENT 


No Florida Sales 


CONVERTERS * ACCESSORIES 


* 30 DAY MONEY BACK 
* | YR. WRNTY. 

* GREAT PRICES 

* FRIENDLY SERVICE 
* DEALERS WELCOME 
* QTY. DISCOUNTS 


3091] 6°81 22 


Crazy Dan's Price War 


ABSOLUTELY THE LOWEST PRICES 


Cable TV Descrambiers 


90 DAY MONEY-BACK 
2 YEAR WARRANTY 
ALL MAJOR BRANDS. 

Compito systems as iom me 


\ $99.00 


+888-429-4369 


Nobody Beats Dan the Cableman 


CABLE TV 
CONVERTERS 
& EQUIPMENT 


830 Day Money 
Back Guarantee 


(Minimum quant 
Mui Crry VIDEO mF 90m 7 


PITY ocroser i998 


NYE 
ELECTRONICS 


VIDEO CLARIFIERS 


Guaranteed to remove all copy protection 


Visit our Website € www.Bestdealoniine.com 


CABLE TV 
EQUIPMENT 


} ANY ADVERTISED. 

OR WHOLESALE PRICE! 
SAVE $$$ - DON'T. RENT 
CALL FOR FREE CATALOG! 
RISK FREE 
30 DAY MONEY BACK 
GUARANTEE 
1YR. PARTS & LABOR 
Call AA Etectronces Today! 


800-258-9512 


http:// www.AAElectronics.com 


CABLE TV 


DESCRAMBLERS Best 


* Descramblers Up, 


cuite 
llog 


e Converters 
* Video Clarifiers 


(removes copy protection) 


1-800-600-5049 


www.cableondemand.com 


Altemator/Generator Rebuilding Book. HH 
Technologies, Box 26024, Las Vegas, NV 


|| 89126. www.hhtechnologies.com 


AMSOIL Synthetic Lubricants and Filtration 
Products. Buy Direct. Free Catalog. 
804-530-1400. email luberdj @ erols.com 


CARS FOR $100! Trucks, boats, ATVs, RVs, 
furniture, electronics, computers, elc by FBI, 
IRS, DEA. Available your area now. Call 
1-800-430-1304 Ext. S-20025 


SEIZED CARS from $175. Porsches, Cadillacs, 
Chevys, BMW's, Corvettes. Also Jeeps, 4WD's. 
Your Area. Toll Free 1-800-218-9000 Ext 
A-6586 for current listings. 


VAPOR CARBURETOR TRIPLES MPG. Free 


information. H&A, R2PS Bowling Green, MO 
63334-9350. 


ALARM SYSTEMS 


WIRELESS DRIVEWAY ALARM 
A bell rings in your 

house anytime some- 
one walks or drives 


into your place. 
- Free Literature - 
DAKOTA ALERT, INC. 
Box 130, ELK POINT, SD 57025 
605-356-2772 


ALL-TERRAIN VEHICLES 


PUSH & Go" 4569? 
Miusud Scots cmt 


ALTERNATE ENERGY 
SAVERS 


FREE ENERGY! Fuel-Less Motors and Gener- 
ators! H&A, R2EPS Bowling Green, MO 
63334-9350. 


Ind 
www.bikecar.com| 


Or MO. Visa/MC Orders Call 
[1-352-854-8324 


Popular Science reserves the right to refuse any 
advertising order. Only publication of 
an advertisement shall constitute final 
acceptance of an order. Publication does not 
constitute an agreement for continued 
Publication. All orders are subject to the applica- 
ble rate card, copies of which are available upon 
written request sent to the address provided. 


Improved PHASER 
Radar € Laser Jammer 


Factory Parts — Wholesale Prices 
BEND 1-800-531-2756 
MITSUBISHI -800-229- 


1-800-229-1001 


www.magauto.com 730AM.- 130 PM. EST. 
FA Guaranteed Competitive Pricing 


To advertise your 
automotive product, 


contact us at 
(800) 445-2714 


TERNATE ENERGY 
SAVERS 


FREE GASOLINE made from secret new proc- 
ess. Enertech P.O. Box 344 Galion, OH 44833. 


NEW FREE ENERGY! Fuel-Less 350hp En- 
gines. Creative Sciences Box 557 New Albany, 
IN47151 


FREE HEAT from WASTE OIL 


plans tor burner, 
and 


SAVE UP TO 80% ON HEATING BILLS WITH 
A YUKON/EAGLE MULTIFUEL FURNACE 
Wood/oil, wood/gas, 

wood/electric 
whole house 
indoor warm air furnace. 
Eagle Furnace 
1000 Ag Science Drive 
Palisade, MN 56469 
or 1-800-358-0060 
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AUDI IDEO EQUIPMENT 


LOUDSPEAKER REPAIR? Call Simply 
Speakers, 1-888-FOAMROT for free info. (Toll 
free- 24 hours. 


wuw.SPEAKERPARTS.com 


pee 1-800-251-3626 


2047 West ener Roads Rochester, WY 14623 


- Al major cards-no CODs 
+ Call wimake & modal or best pice. 


|: Phone 24 hs. 628-697-9001 
or Toll Free. 800-747-3692 


STEPP 


AVIATION 


Powered Parachuting Newsletter, Lots of 
information, huge classified section. $20.00 


anni 


cription. 1-800-457-4310. 
Propellers, Hovercraft Plans. Airboats, Airdrives, 


Engines. Catalog $5.00.Arrowprop, 610P, 
Meeker, OK 74855 


2 for 1Spe 


(Catoiog only: $10) 


VORTECH, ine Fallston, MD 21047 


PO Box SITA 


38" Remote Controlled Flying Saucer! 


Amazing fying machine! Fies indoors! Fun for te whole 


family! 52' Blimp also avallable. $87 00 (US) + $8 Shipping & 
Insurance. Money order or cheque 
Order from: Draganfly in Innovations, Inc. 

Coy Avenue, 


SD I Saskatoon, SK, Canada S7M-0H1 
TEL: 306/955/9907 
FAX: 306/955/9906 


ONLY $24.95 
plus 53 p/n — $8 foreign |#l 


Long Green, MD 21092 


BEER/WINEMAKING 


BEERMAKERS Winemakers Free Catalog. 
Fast Service, Free Recipes. Cellar-S, Box 
33525, Seattle, WA 98133. 800-342-1871 E- 
mail homebrew @aa.net 


Beermakers, Winemakers free catalog. Begin- 
ner kits- great prices. U-BREW, 1207 Hwy 17 
South, North Myrtle Beach, SC 29582. 
1-800-845-4441 


WINEMAKERS - BEERMAKERS. Free Illus- 
trated Catalog. Since 1967. 1-800-841-7404. 
KRAUS, Box 7850-N, Independence, MO 
64054. 


BETTER HEALTH 


DIET PHARMACEUTICALS FAT BURNERS 


MAIL-ORDER LAB SUPPLIES — AND 
GLASSWARE. ALCHEMY SCIENTIFIC & 
PHARMACEUTICALS 1926 W. 18TH 4177 
HOUSTON TX. 77008, 713-880-0777. 


BETTER HEALTH 


Premium ‘HVAC COLLOIDAL SILVER" 
10-12PPM, 100% Bio-available, 160z, $20.00 
Delivered. CS-PRO, 888-710-2773 
www.csprosystems.com 


Waterwise Purifiers.. 
FREE Purity 
1-800-874-9028. 
wWww.waterwise.com 


BOATS & EQUIPMENT 


BOAT KITS -- PLANS — PATTERNS — SUP- 
PLIES — All Boat Types, Sizes. HUGE CATA- 
LOG -- $5.00. CLARKCRAFT, 16-7 Aqualane, 
Tonawanda, NY 14150. | (716)873-2640 
www.clarkcraft.com 


Homemade distilled. 
wuaranteed Report. 
Fax (352)787-8123. 


BOAT PLANS- PATTERNS- KITS- 176 page 
CATALOG- $5.00. GLEN-L, Box 1804/PS8, 
9152 Rosecrans, Bellflower, CA 90707-1804. 
562-630-6258. www.glen-l.com 


BULWAGGA ANCHOR PENETRATES AND 
HOLDS IN THICK BOTTOM GROWTH! Rock 
retreivable- retractable shank! www.noteco.com 
888-674-4465. 


BUSINESS OPPORTUNITIES 


$10,000 MONTHLY IN YOUR HOME!.. EASY 
AND HEALTHY. UNIVERSALPS BOX 
341025 BROOKLYN NY 11234 htpj/ 
www.upimlm.com. 


$1,000 WEEKLY STUFFING ENVELOPES AT 
HOME. Receive $2,000 for every 1,000 en- 
velopes. FREE stamps. FREE envelopes. FREE 
supplies. FREE details. Write Colossal, Box 
040215-PS, Brooklyn, NY 11204. 


SINESS OPPORTUNITIES 


HYDRAULIC JACK REPAIR MANUAL AND 
CATALOG $10.00. HYDRAULIC PARTS SUP- 
PLY, 20234 SE 100th St., Sawyer, KS 67134 


MONEY MAKING MACHINE. Curbmate ma- 
chine installs beautiful concrete lawn edging. 
Amazing profits. 801-262-7509. 


PIANO TUNING PAYS. Learn with American 
Tuning School Home Study Course. 
800-497-9793. 


CABLE EQUIPMENT 


BEWILDERED ABOUT DESCRAMBLERS 
Call for fast friendly explanation on all cab 
needs. Tech support with purchase. Same da 
shipping or shipping is FREE. Global Electronic 
toll-free 1-888-221-8365. 9-8pm, mon-sat 


BUY IT WHOLESALE & SAVE BIGS$ 
ORIGINAL RFT-DAM & RFT-PLUS NE! 
AUTOMODE RFT-PLUS WORKS!! BES 
QUALITY- NO CHEAP CLONES 888-387-124 
www.adeal4u.com 


Reclaim »Scrap Gold... From Old Computers/ 
Jewelry. Free Information. (603)645-4776. 
www.tiac. net/users/quiksand/goldtek.htm 


RECORD VIDEOTAPES AT HOME! Easy 
$1800.00 Weekly Income! Free Startup In- 
formation Kit! (205)663-9888 CMSVIDEO, 
Dept. 152, 210 Loma Square, Birmingham, AL 
35216-5439 


Shoot Photos. Make $319.92/roll. Film Supplied- 
-Photocorp 2095 Exeter Suite 80-PS German- 
town, TN 38138. 


TURNKEY ADULT WEBSITES only $495 

9008 NUMBERS just $99 each. Free brochure. 
Call 1-888-850-6113 
www.satumcommunications.com 


BUY IT WHOLESALE 


39,457 Products, Factory Direct... TAIWAN, 
HKONG, MEXICO!! Save 500-900%... Echo, 
Box 739-C108, Shalimar, FL 32579-0739. 


BUY FACTORY DIRECT Orient, Mexico, 
U.S.A. 45,000 Products. Lowest Prices, Gal- 
way, Box 43358 -WPS Baltimore, MD 21236. 


$1,500/ THOUSAND Immediately. Stuffing En- 
velopes. Free Supplies. Send S.AS.E.: J.H. 
Enterprises, Dept. PS9, 114-1027 Davie Street, 
Vancouver, B.C. V6E 4L2. 


#1 MONEY MAKER Spare Time! No selling! No 
inventory! Publicly documented seven week 
$19,919 income! Free audio cassette and Re- 
port reveal everything. Real Money, 333-PSAB, 
‘SW 5th Street, Grants Pass, OR 97526. 


$2000 weekly stuffing 1000 envelopes. RUSH 
S.A.S.E. ELOX-PS POB 182243, Shelby 
Township, MI 48318-2243. 


EARN $60,000 YEARLY 


Repairing (not replacing) stone dam- 
aged windshields and plate glass. 
Leam how a 3 minute repair can earn 
you $1200/week! 


ca.LNow: 1-800-695-6224) 
FREE REPORT! Ww.glassfix.com 
NVS/OPTIKLEER, LYNN, MASS. 01904 


FACTORY DIRECT, 1000's Products, TAIWAN, 
PHILLIPINES, HKONG!! Save to 900%, Cut- 
ting, 3850 Central #307G, Ft Myers, FL 33901 


CABLE EQUIPMENT 


A! Cable Boxes, Descramblers, Retail, 
Wholesales, Dealer Welcome Web Site at 
www.fbnelectronics.com 1-800-225-9756 


RFT/DAM 
$70.00/10L0T 
30 Day Trial * 1 Year Warranty 
(314) 569-4027 
WORKS ON ALL 
JERROLD SYSTE! 


email: cbiGfastlynx.com 


$2100.00 Weekly using Home Answering 
Machine/ Voice Mail. Work own Hours. 
800-761-1097 Recorded Details. 


$65.00» per hour! Spare time at home! Refilling 
copier and printer laser cartridges. Easy. Huge 
demand! Complete system only 477.00. Free 
information. Call anytime 757-259-0464 
Ext.PS2 


CLOCK & WATCH REPAIR VIDEO COURSES 
Learn Fast. Enormous Demand for these dying 
arts! Free Literature 800-853-6553 www.tas- 
cione.com 


FAMOUS MAILORDER MILLIONAIRE reveals 
money-making secrets! Free exciting cassette. 
Melvyn Powers, 12015 Sherman Rd., North 
Hollywood, CA 91605. 

http://www.mpowers.com 


GET PAID $268.20 ROLL TAKING EASY 


| 
..ACTIVATION COMMUNICATORS...- $65.0| 
DIAGNOSTIC- ROCKBOTTOM PRICING! 
TEST CHIPS- $7.00 (TRADE YOUR OLD BOX) 
FOR- UNIVERSAL PANASONIC BOX 


... WORKS EVERYWHERE...- $165.00 DEALER 


DISCOUNTS— 1-718-251-7795... 
1-888-331-1107. 0.38 inches, 4 billable lines, 12 
words, 28 points depth 


Activation Unit Sale!!! Jerrold & Pioneer auto- 
multimode test cubes. Dealers Welcome. 
1-888-388-CUBE 


ALL CABLE TV CONVERTERS/ ACCESSO- 
RIES. LOWEST PRICES! 30 DAY TRIAL. 
CALL 1-800-538-CABLE. 


ALL CHIPS $9.00 $18.00. NOW JERROLD 
4WIRES. QUANTITY DISCOUNTS. NO MINI- 
MUM. 1-800-760-0555. 


BARGAIN DESCRAMBLERS! 30 DAY RISK- 


SNAPSHOTS! FILM SUPPLIED. PHOTOTEK, | FREE, UNCONDITIONAL MONEYBACK 
BOX 3706-PS, IDYLLWILD, CA 92549.| GUARANTEE. CALL NOW! COVERT ELEC- 
909-659-9757 http:/www.phototek.net TRONICS 1-800-431-5014. 

Home based free enterprise! $1300 cost. Not | BEST KEPT SECRET- INCREDIBLE 


MLM. Proven $100,000+ IMMEDIATE IN- 
COME. Recording: 1-800-322-6169 ext. 5323 


Wholesale Prices on Descramblers. CALL BUY- 
ER'S ASSOCIATES, 1-800-889-5139. 


[4 


I 5 stock NOW! 


CABLE DESCRAMBLERS. MAJOR BRANDS 
LOWEST PRICES AROUND! PRECISIO, 
ELECTRONICS, HOUSTON T 
1-888-691-4610 ANYTIME 


»CABLE DESCRAMBLERS, TURN O 
CHIPS... Money back guarantee, 1 year w 
ranty. JCB Electronics 1-800-579-3285. 


ze 


"d WEIR ono 
m 


tourut) 
Lnd e 


FREES, 


CABLE DESCRAMBLERS/ CONVERTER; 
VIDEO CLARIFIERS. WE BEAT EVERYONE) 
PRICES GUARANTEED AND OVERNITE DI 
LIVERY AVAILABLE. SAVE MONEY CAI 
1-800-839-4678. POWER CABLE COMPANY; 


CABLE DESCRAMBLERS. All Models. 30 da: 
money back. Lowest Prices. 1-800-226-40\ 


ext. 400 
HTTP:/WWW.BOX4U.COM 


DESCRAMBLER KIT 


$14.95 


WHY PAY HUNDREDS MORE? 
1-800-752-1389 
(24 HOURS) 


Cable Descramblers/ Converters, Vit 
Clarifiers, Absolutely Lowest Prices. C.O. 
Only. Cable On Demand. 1-800-215-9412. 


CABLE EQUPMENT Major Brands Lowe 
Prices Same day shipping. (Espanol) ALL 1 
1-800-510-1924 


Cable test chips; Pioneer; Jerrold univers 
mode; Scientific Atlanta; Tocom; Zenith; Plone 
Cubes; Jerrold RFT for CFT2200; Tools; CHIF 
& BITS, 1-800- 617 


CABLE T.V. CONVERTERS AND DESCRAI 
BLERS. WHY RENT? CALL BASIC ELECTF 
CAL SUPPLY. 1-800-577-8775 


CABLE TV EQUIPMENT & ACCESSORIE 
Wholesalers Welcome! 30 Day Moneybat 
Guarantee! Free Catalog! PROFORMANC 
ELECTRONICS, INC. 1-800-815-1512. 
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OCTOBER 19 oput 


Ray 


CABLE EQUIPMENT 


i-OADS FULL ACTIVATION OF CABLE CONVERTER 


WE STOCK A COMPLETE LINE OF CHIPS,TOOLS, WIRELESS QUICK INSTALL TEST 
IOARDS AND DIAGNOSTIC TRANSMITTERS, WHOLESALE PRICES-DEALERS WANTED | 
|""* ANYONE IMPLYING ILLEGAL USE WILL BE DENIED SALE. WE SELL PRODUCT *** 
ONLY!! TO QUALIFIED BENCH TECHNICIANS OR CABLE REPAIR FACILITIES! 
*LOWEST PRICE & SUPERIOR PRODUCT GUAR, BUY 6 TEST BOARDS & GET 2 FREE 
MONDAY- FRIDAY 8AM-7PM,EST. WE WILL SHIP UPS/FED-X NEXT DAY PRIORITY. 


FOR 


ALL EQUIPMENT IS NEW AND 
GUARANTEED. BUY DIRECT FROM 
THE WHOLESALERS!!! 


CALL CRAZY LIZ'S ELECTRONIC WAREHOUSE- 


KITS. LOWEST PRICES GUARANTEED. 
CALL TODAY: (800) 861-4969 
INOTE:We do rot sell Descramblers, 


BLE TV, DESCRAMBLERS, CONVERT- 
IRS, QUANTITY DISCOUNTS, LOW, LOW 
RICES. 30 DAY MONEY BACK GUARAN- 
ED. CALL NOW 1-888-898-3284. SKYLAB 
ALES, INC. 


1010 Fronter De 
Fols, MN 56537 


Colt Now 800-543-3025 


worm skryvision com 


DESCRAMBLERS, CONVERTERS, ACTIVA- 
TORS, TEST MODULES, RFT'S FTG'S, BUL- 
LET SNOOPERS (I.D. BUSTERS,) ALL OP- 


CABLE T.V. 


CONVERTERS & EQUIPMENT 


CHNOLOG. TIONS EXPLAINED, BEST PRICES, 
LATEST TECHNOLOGIES AVAILABLE SERVICE, TWO YEAR WARRANTY! FREE 
CATALOGUE 1-800-854-1674. 


* 30 Day Money Back Guarantee 


FREE TV CABLE CATALOG. Revolutionary 
new products. Converters, Full Viewing 
boxes, Gold or Silver that do all boxes. Open 
week. 1-800-676-6342. 


CITY VIDEO IS NOW SELLING 


TRI 
CONVERTERS/ EQUIPMENT DIRECT AT 
WHOLESALE PRICES. 1-800-582-0989 


True Value Engineering 


1-888 828-7712 


ABLE TV* SPECIAL DEALERS PRICES* 
IQUIPMENT AND TEST CHIPS* BEST SER- 
ICE (800)660-4180 


IEALERS-CONVERTERS DESCRAMBLERS 
OSS 4 $160.00 IN 10 LOTS. ALL PRODUCTS 
EW AND GUARANTEED. FEDEX DELIVERY 
O.D. OTHER PRODUCTS AT SIMILAR SAV- 
IGS. 1-800-801-8560. CABLE-2000 


IEALERS ONLY. CONVERTERS AND 
[QUIPMENT. LOWEST PRICES AVAILABLE. 
D4-516-0178. 


CH SUPPORT ELECTRONICS Call Toll 
ce. 1-888-273-1349. Basic cable TV convert- 
s, personal security equipment. Free catalog. 


Seres 


OCTOBER 1998 


CABLE EQUIPMENT 


UNMODIFIED 5 Lot. Jerrold DP7112 $32 
Tocom VIP $28 Pioneer 6310 $95 5130 $25 
Zenith 1622 $25 SA 8570 $75 8600 $110.00 
Call 1-800-500-9825 


IT-YOURSELF 


LASERS NEW SUPPLIES/ PARTS/ KITS & 
COMPLETE UNITS... FROM $10..FREE CATA- 
LOG. MEREDITH INSTRUMENTS 
(602)-934-9387 www.mi-lasers.com 


CALLER ID 


CALLER-TV $49.95 Introductory Price Call- 
er's name, number on your TV 
WWW.CALLER-TV.COM, 520-544-4567 


CATALOGS 


ADVANCED SCIENCES 
"25th Century Technology Today" 


Time Travel - Invisibility - Levitation 
Machines - Antigravity - Hidden Technology, 
Courses - - Hundreds of Products !!! 

Huge Catalogue $4.00 
P.O. Box 2917-P, Palm Springs, CA 92263 
Phone (760) 327-7355, Vs.Mc.Amex 


COMPUTERS/SOFTWARE 


BUILD YOUR OWN PC: Save hundreds of 
dollars! Build to own or build to sell. Instructions 
for purchasing components and PC assembly in 
less than 2 hours. Send $9.95 to: PC Build, 1500 
Ruth Ave, Cuyahoga Falls, Ohio 44221 


NEW ENGINEERING TOOLS TO HELP WITH 
YOUR CALCULATIONS. ENGINEERING 
SOFTWARE (301-540-8605, ^ htipj/ 
members.aol.com/engware 


WORLD WIDE WEB 


Satelite Internet! 400 kps. www.ultimate- 
internet.com or www.invents.net Inventive Solu- 
tions, PO Box 8, Stratford, NY 13470 
1-888-346-4925 


CONTACT LENSES 


CONTACT LENSES, Absolute lowest prices on 
your contact lenses. Guaranteed. Call 1-800- 
CONTACTS. 


DO-IT-YOURSELF 


BUGGED? PHONE TAPPED? FREE Catalog 
of Counter-Surveillance Equipment tells you 
Fast! (800) 732-5000 


Cover It Now... ' 
Pay Later!* 


ISTRUCTURALY ENGINEERED TO PROTECT 


LISTEN TO CORDLESS PHONES, CELLU- 
LAR & More. Modified hand-held scanner re- 
ceives all. Frequency List included $179.00. 30 
day trial. 6 month warranty. MC/ VISA/ COD. 
(314)569-1860. 


UNUSUAL PUBLICATIONS! Strange stuff! 
Weird plans! FREE catalog 185+ amazing pub- 
lications! Electromart, Box 4-P, Carthage, TX 
75633-0004. 


MAZIWG x 


ELECTRONIC DEVICES 


ORDERS ONLY 24 HRS 1 800 221 1705 
FAX ORDER LINE 1 603 672 5406 
TECH LINE 1 603 673 4730 9-12 EST 


We Accept Cash, MO, CHECK, MC, VISA. 
Overseas Customers Please Add 20% Shipping. 


INFORMATION UNLIMITED 
PO BOX 716 AMHERST NH USA 03031 


Ext. 
Fax: 203-931-4754 203-931-4777 777 


wemecoveritinczom EPS: GES 
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DO-IT-YOURSELF 


UPHOLSTERY TRAINING VIDEOS. FREE 
BROCHURE. VUE, BOX 128PS, El VERANO, 
CA 95433 800-635-3493 
http:/www.upholster.com/vue 


TELEPHONE LISTENING DEVICE 


W/12 HR. RECORDER 
Automatically record all 
Incoming and outgoing calls! 
$99.95 + 7.00 SH 
Telephone Listening Device 

$19.95. 52 00 sh (separatel 


Tansmis t any FM radio up bo 4 m. Easy to 
assemble ki. Up  9V (not incl) $23.95-«$2 sh. 
For comprehensive 50 page catalog of Micro 
\ Video VHF Transmitters, Survelance & Counter- 
‘Surveillance and much more! Send $3.00 
(Cal 407-725-1000, COD OK 


USI CORP 
PO. Box PS2052 Melbourne, FL 32902 


DON'T THROW AWAY THAT USED 
COPIER OR PRINTER CARTRIDGE! 
Do it yourself REFILL IT 
it's easy SAVE OVER 75% 


INCORPORATED. Order or information 
9188 Wrst D (708) 80500 
Palos Hils, IL 60485 SIE FAX (700 $98-$203 


HELP WANTED 


$800 WEEKLY POTENTIAL PROCESSING 
GOVERNMENT REFUNDS AT HOME. NO EX- 
PERIENCE. 1-800-696-4779 EXT.558 


EARN MONEY. Reading books! $30,000 / yr 
income potential. Details. 1-800-513-4343 Ext. 
Y-20025. 


EASY WORK! EXCELLENT PAY! ASSEMBLE 
PRODUCTS AT HOME. TOLL FREE 
1-800-467-5566, EXT. 8068. 


GREAT EXTRA INCOME IDEA! ASSEMBLE 
PRODUCTS AT HOME! CALL NOW: 
1-800-377-6000 ext.6050. 


HOME TYPISTS, PC users needed. $45,000 
income potential. Call 1-800-513-4343. Ext. 
B-20025 


FINANCIAL 


FREE CASH GRANTS! College. Scholarships. 
Business. Medical bills. Never Repay. Toll Free 
1-800-218-9000 Ext. G-6586 


FOR INVENTORS 


DEAL DIRECTLY WITH REGISTERED PAT- 
ENT AGENT and qualified U.S. Patent Office 
Examiner. DONT BE FOOLED BY PHONIES. 
Free patent information- »Patent, Develop, Mar- 
ket Your Invention... Richard L. Miller, 12 Park! 
side Drive, Suite-N, Dix Hills, NY 11746-4879. 
(516)499-4343, 1-800-242-9853, 
HTTP/WWW.INVENTGOLD.COM 


FREE protection forms and information kit. 
Trusted by inventors since 1975. Affiliated In- 
ventors Foundation. 1-800-525-5885 


Inventions! new products. ISC, America's 
leading invention firm, helps submit to com- 
panies. Patent Services. 1-800-288-IDEA. 


INVENTORS!’ DIGEST. #1 Inventors’ ! Answers 
ALL your questions. Satisfaction Guaranteed. 
S22lyear. 1-800-838-8808 


| 
INVENTORS: Free information package/ initial | 
consultation. Attorney JP Halvonik. Washington 
DC area 800-876-6670 


FREE CASH GRANTS -Never Repay! Millions 
available from foundations for Business, Medi- 
cal, Debt Consolidation, Education. Call for free 
information: 1-800-418-9941 


FREE MONEY. NEVER REPAY GRANTS FOR 
ANY PURPOSE. FREE INFORMATION PACK- 
AGE. 1-818-377-5229. 


EDUCATION & INSTRUCTION 


ACCREDITED B.S AND M.S. IN COMPUTER 
SCIENCE THROUGH DISTANCE EDUCA- 
TION. Object oriented B.S. program. New 
courses in Java, Networking, HTML, MIS. Free 
cat, 1-800-767-2427, http://www.aics.edu 
AMERICAN INSTITUTE FOR COMPUTER SCI- 
ENCES 


CASINO RESEARCH TEAM discovers abso- 
lutely proven system. Verifiable $600+ daily. 
Literature: 1-800-341-5446 


College Reports. 19,278 papers available! 306- 
page catalog-- rush $2.00, Research, 11322 
Idaho, #206KT, Los Angeles 90025. TOLL- 
FREE HOTLINE: — 800-851-0222 or 
WWW.reasearch-assistance.com. 


Columbia Southern University. Accredited/ 
Licensed Degree Programs BS/MS. Credit for 
Work/Life Experience. Free Catalogue. 
1-800-977-8449 x778 Orange Beach, AL 36561 


PARALEGAL GRADED CURRICULUM. Ap- 
proved Home Study. Affordable and Compre- 
hensive. 100 years of legal training. Free catalog 
(800-826-9228) Blackstone School of Law, P.O. 
Box 701449, Department PS, Dallas, TX 75370. 


Ph.D's $179.00, MA's $199.75, B.A. 
$99.75, FOR FREE INFORMATION, CALL 
1-800-689-5102 
http://www.americancollege.com 


aS. High School At Home! 
KN 


Send for free information on 
completing high school at home. 
F Diploma, accreditation. 
Est. 1897 AMERICANSCHOOL®, Dept. 174 
2200E. 170mSt, Lansing 1.60438 1.800.531.9268 
NAME = 
ADORESS reset] 
im gu 


ELECTRONIC SUPPLIES 
& EQUIPMENT 


PESTS ARE GONE! Mice, rats, squirrels, and 
thousands report fleas, ants, spiders, roaches, 
flies, crickets. GONE! Technological 
breakthrough 

www. bentleys.org 


EMPLOYMENT 
INFORMATION 
$329.84 Weekly Assembling Our Products At 


Home. Call Toll Free 1-800-333-3294 (Mes- 
sage). 
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MONEY AVAILABLE NOW! Let the Government 
Finance your business idea. Satisfaction Guar- 
anteed! 1-800-226-3601, ext.BF6050 


MONEY SUPERMARKET! Loans- Any Reason, 
Any Amount! Credit No Problem! 72 Hour 
Processing! Brokers Needed! 800-399-7197 
x313 


MONEY TROUBLES? OVERDUE BILLS? RE- 
DUCE INTEREST, CUT PAYMENTS, RE- 
STORE CREDIT, CALL 1-800-SAVE-ME-2. 


Have a Bright Idea? || 


Now OWN IT for only $129 | 


Created By Gene Scott. Registered Patent Agent 
and Founder/Chairman ol INVENTORS FORUM. 


* Provides "patent 
pending" status | 
* Easy, quick to do | 
* Avoids attorney fees | 
* Filing fee only $75 | 
Do-It-Yourself ACTION KIT" 
Provisional Patent Application 
(Congress' June*95 simplified application) 
Kit incs Video, Workbook, Examples and Forms 
Fatent Law & Venture Group 
1-800-7-4-PATENT * 1-800-747-2836 


NO EXPENSIVE TRICKS! Fair, honest, com- 
plete credit repair at 1-615-791-2834. FREE 
INFORMATION. 


OVERDUE BILLS? 1-800-788-1141. Bad cred- 
i's no problem! Licensed/Bonded since 1977. 
Applications to $50,000. Not loan company. 
Town & Country Acceptance. 


TOO MANY BILLS? Free, Easy Debt Consoli- 
dation. One monthly payment- reduced up to 
50%! Genus Credit Management- Nonprofit. 
800-299-6778 (1014) 


FOR INVENTORS 


Affordable Quality. Patenting, industry pre- 
sentation. Confidentiality guaranteed. Free in- 
formation. 1-800-501-2252. 
www.franklinforge.com 


BORSARI and Associates, provides patent and 
trademark services. Free inventors packet, 
800-225-2462 or WWW.BORSASSOC.COM 


WORK DIRECTLY WITH 
REGISTERED PATENT ATTORNEY 
& DEGREED ENGINEER 
36 YRS COMBINED ENGINEERING & 
PATENT EXPERIENCE 
U.S. & FOREIGN PATENTS 


PATENT AND DEVELOP IDEAS WITH 
THE EXPERIENCE OF AN EXPERT. 
FREE 228 PAGE BROCHURE. 
CONFIDENTIAL ADVICE AND FORMS. 
INTRODUCTION TO INDUSTRY, 
MARKETING PLANS, OFFSHORE 
PRODUCTION & PROTOTYPES 


Also Specializing in Copyrights & Trademarks 
Associates located near Patent Office 
CREDIT CARDS ACCEPTED + OPEN 24 HOURS 


MICHAEL I. KROLL 
REGISTERED PATENT ATTORNEY. 
US PATENT REGISTRATION #26,755 
171 STILLWELL LA., SYOSSET, NY 11791 


TOLL FREE US/CANADA 800-367-7774 
Toll Free FAX - US & Canada 800-367-7773 
International Phone/Fax 516-692-2795 
Internet-http:// invention.com 
E-Mail: patent @ invention.com 


HEARING AIDS 


HEARING AID! 
PRICES! No hug: 
terms. All makes. 
stom i 


ion. (800) 


GUARANTEED LOWES 
commissions. Home tri 
We're the oldest, bigge! 
trument specialists. Free i 
1212. Lloyds - PSC. 


FREE CATALOG 
New Hearing Aids 


e45 Day Trial eHuge Savings 
TRY BEFORE YOU BUY! 
1-800-320-3300 EXT R31 
Write: RHODES HEARING 
201R31 Ohlo St. 
Brookport, IL 62910 


HOME AUTOMATION 


Make Your Home Smart. DIY automated ca 
trol of your home. Touchscreens, X10 
Audio/Video control, security & survei 
HVAC. Thousands of products. Free 14. 
lor catalog 800-SMARTHOME 


HUNTING 

a. Create lifet 
mation, stories. $6 
5 Baring Boulevard, Suite# 269P 
Sparks, NV 89434. 


INVENTORS- FREE INFORMATION PACK- 
AGE For customized assistance on your prod- 
uct or ideas, call Davison: 1-800-677-6382. 


INVENTIONS WANTED 


Apply for a Patent! FREE Information Kit. Ci 
1-800-846-8368 Ext. 101 


Inventors: Free information tells How to of 

INVENTORS — NEVER SEND IDEAS TO | your invention license. Kessler Co 
STRANGERS! LEARN ^ AFFORDABLE | /5,, B klw d aol.com 
PROTECTION/ MARKETING METHOD- NON- | C - = 
PROFIT ORGANIZATION. FREE INFORMA- GOLD JEWELRY 

TION: 1-800-846-3228. 

Se WATCHES. 18kt Gol 
PATENT PENDING only $75. New Law helps 2Y Warranty! Waterpro 


‘small inventors. Free brochure. 800-548-3721. 


X(770)682-1710 


REGISTERED PATENT ATTORNEY. Former 
patent examiner. 31 years experience, Donald 
Kettlestrings. 1-800-966-7577. 


S.E.L.L. YOUR IDEA..... Free info. on Patents, 
Licensing, Marketing, based on 30 yrs Exp. 
Harshaw Research 800-451-1326 


SELL YOUR INVENTION TO INDUSTRY. 
AFFORDABLE HELP AVAILABLE. FREE 
CONSULTATION. GUARANTEES. 
1-800-841-1708. 


GAMES/TOYS/PUZZLES 


PlayStation MOD chips. Play Japanese Imports 
and CD-R copies. $25.00 EMAIL:psx@tgu.org 
phone: (305)-694-7252 


GIFT IDEAS 


PRODUCTS FOR LIVING Dinstinctive Gifts 
www.TSta570109@aol.com | 


HEARING AIDS 


Hearing Aids. Deal Direct, save hundreds, 
free trial. 1-800-641-4327. True Sound. FREE | 
Info. 


HEARING AIDS- FREE CATALOG. Top name 
brands, all styles, POWERFUL CUSTOM AIDS, 
REPAIR SERVICE. SAVE 1/2 or more. Power 
Hearing, P.O. BOX 13885 Chesapeake, VA 
23325-0885 1-800-260-4195 www.power- 
hearing.com 


Catalog. BoomerangMa 
LA 71201-4222. 
imerica.net 


r 


KITES sss 


SY 
FREE COLOR CATALOG À 


m aver 200 kites 


ive designs 


te for your c 


alog today! 


| 

[| Into The Wind e (800) 541-0314 | 
1408-P Pearl St., Boulder, CO 80302 

l———————— 


MERI. 
MEN'S WIDE SHOES 


EEE-EEEEEE, SIZES 5-1 
* FREE catalog Fy 


* High quality 
* 160 styles 


HITCHCOCK SHOE, 
Dept. 46M Hingham, MA 
1-800-992-WIDE — WwW.Wideshoes.con 


ocroser 199s Pare 


MISCELLANEOUS 


URIED TREASURE - Sensitive equipment 
llows locating from distance. Free brochure. 
immons, Box 10057-KA, Wilmington, NC 
8405. 


REAL ESTATE 


GOV'T FORECLOSED homes from pennies on 
$1. Deliquent Tax, Repo's, REO's. Your Area. 
Toll Free 1-800-218-9000, Ext. H-6586 for cur- 
rentlistings. 


MONEYMAKING 


OPPORTUNITIES 


RAPS! Amazing, revolutionary system. Thou- 
ands of satisfied customers. Free recorded 
formation. 1-800-217-7711. 


(OU CAN GET PEOPLE TO MAIL YOU 
IONEY. PROVEN METHOD. SEND $2.00 
HIPPING AND HANDLING TO: WILLIE JOHN, 
OX 12745, DALLAS, TX 75225. 


MOTORCYCLES/BICYCLES 


IMENSION EDGE BICYCLE ENGINES: Auxil- 
lary Power Supply Fits Bicycles, Recumbents 
‘old-ups, Easily. Aluminized System Out- 


lowers, Outclimbs, Outpaces Competitors. Free 
rochure. 406-652-6766 


NEW PRODUCTS 


IAGNETIC MADNESS. THE MOST EXCITING 


DUAR. MAIL TO PO BOX 1711-S, LA MIRADA, 
/A 90637. 


Build It Yourself 
Front End 
Loader 


Buy Plans & Video. 
Build for under $700 with 
valable Kits for your gardan 
tractor, No machining, 
ana] Website: 

| www CADplans.com 
PO. Box 606, Dept. S  Dalevilie VA 24083 + 1-800-817-5267 


5 Red Worms $5PPD, Merchant Inquiries 
incouraged, White Hawks Worms. 232-247PS 
5341 


ROW TALLER! FREE REPORT. SHARP 
ABS , 100 New State Hgwy, Raynham, MA 


KIP AD if magician! 726692811504730. 
reathtaking number secret! Write: 


IN SLOT JACKPOTS. 47 ways to beat the 
ois. FREE details. Winning, Box 1212PS, 
wiston, NY 14092-8212 


PLANS/KITS/BLUEPRINTS 


Dome Homes - Pre-cut kits - Superinsulated - 
Dome Tour Video Natural Spaces 
|-800-733-7107. 


ULL SIZE PLANS MUSICAL JEWELRY BOX/ 
JUMIDOR. $16.50 PPD. INFO.KIT/ PICTURE 
5.00. NORMANY CONSTRUCTION 52 E. 
IORMANDY DRIVE, CHICAGO HIEGHTS, IL 
0411 


PLASTICS 


ESIN CASTING and Mold Making Supplies. 
leproduce your own designs or parts no longer 
vailable. Polyester resins, fillers, colors, sili- 
bne rubbers, Catalog $3.00. CASTOLITE, 
lebt. 98M/PS, 4915 Dean, Woodstock, IL 


ubber, plastic compounds, techniques, 
purces. Free information: Castcraft, Box 
[/000(V98), Memphis, TN 38187-1000. 


REAL ESTATE 
ARGAIN HOMES - Foreclosed, HUD, VA, S&L 


lailout properties. Low Down. Fantastic sav- 
198. Call 1-800-430-1304 Ext. H-20025 for list. 


'ALIFORNIA. Acreage. Lots $50 down. $50 
jonthly. 4602 Ethel Ave., Sherman Oaks, CA 
[1423 


Somes 


OCTOBER 1998 


20-160 acre claim program stil available, get yours for 


photos. 
Rocky Mountain Timberlands 
1315 East Main « Dept. PS, P.O. Box 1153. 
Bozeman, MT 89771: 1153 » (406) 586-8088 


^ VIDEOS « MODELS e MIRE! © 
(REQUEST OR FREE CATALOG) 


Order "CUSTOM MADE 


Ell RUBBER STAMPS 


Ma 30 eres per ine 


"E UPTO SLNES only $95 
‘each 


[_ JRE PADS only $135 e2 


sec Su tS 


‘os 75c per order v postage & randi 
THOUSANDS OF SATISFIED CUSTOMERS! 
FAST SERVICE - Your Order Shipped in 5 Days! 


QUALITY Stamp Mig Box 35514. 


SATELLITE TV 


DSS TEST CARD authorizes all channels. For 
information call toll free 1-888-416-7296. 


DSS TEST CARD INFORMATION, PLUS 
SOFTWARE. CALL BOXCOM 1-800-858-2553 
or 1-813-754-5021 


FREE DSS TEST CARD information package. 
Turns on all channels. Write SIGNAL SOLU- 
TIONS, 2711 Buford Ra., Suite 180, Richmond, 
VA 23235. 


SCRAMBLING NEWS. Best satelite news 
source covers piracy. www.scramblingnew- 
s.com 

Free catalog. 941-646-2564 


SKYVISION! Your Satelite Home Entertain- 
ment Source. Best values: DBS and C/Ku- 
band equipment, including 4DTV. Most com- 
plete- selection: . Parts-. Tools. -Upgrades 
"Accessories! Free. Discount. Buyer's Guide. 
Call 800-543-3025. International 218-739-5231 


www-skyvision.com 


SEE WORLD 
877-779-DISH (3474 


Complete System 


d EJEICIEI 
MSTEUD RIT 


30 DAY : BACK GU, 


CHECK OUR WEBSITE: WWWSEEWORLD-SATCOM CODE 10 


gue 


SATELLITE T 


P.O. Box 2712-PS 
Fremont, CA 94536 


SCIENCE & CHEMISTRY 


AMAZING LITTLE PYRAMID! a scale model 


pyramid that realy — works. 


members.aol.com/kapsaris 


CHEM-LAB SUPPLIES. DIET SUPPLEMENTS, 
CATALOG $3.00 ALCHEMY SCIENTIFIC & 
PHARMACEUTICALS 1926 West 18th #177, 
Houston, TX 77008. 713-880-0777 


http! 


STAMP COLLECTING 


FREE UST, MAIL-BIDS, DISCOUNT STAMPS, 
PACKETS. IVA, BOX 197-B, HANFORD, CA 
93232 


TOOLS & MACHINERY 


4... Metal Cutting Lathe $141.25. Taig, 1241 
Nightingale Lane, Chandler, AZ 85249. 


BOLTS, SCREWS, TOOLS, WHOLESALE, DI- 
RECT. Guaranteed. Catalog $2.00 (refundable). 
Camelot, Dept. 33, Box 65, Bristol, WI 53104. 


Desktop CNC Milling Machines, Lathes, Rout- 
ers, Cad-Cam, Prototyping and Manufacturing 
Bobcad (503)-381-4342, 


ESS 
P BLUE RIDGE 


EXPERIMENTERS...CHEMICALS - APPA- 
RATUS - GLASSWARE. CATALOG $2.00 - 
ESTABLISHED 1953. HAGENOW LABORA- 
TORIES, 1302 WASHINGTON, MANITOWOC, 
WI 54220 


Ask for Free Cat; 
PO Box Serao 


HIGH POWER ROCKETS. Flights trom 1,000 to 
20,000 feet. Safe and legal. Totally reusable. 
www.publicmissiles.com 


LABORATORY CHEMICALS, GLASSWARE, 
INSTRUMENTS, STUDENT KITS, 240 PAGE 
CATALOG $5.00. (REFUNDABLE!) ADVANCE 
SCIENTIFIC, 2345 S.W. 34TH STREET, FORT 
LAUDERDALE, FL 33312. (954)327-0900 


MAKE YOUR OWN ROCKET MOTORS!!! 
HOMEMADE FUELS...CHEMICALS...Lab 
Glassware, Acids, Supplies, Instructional 
Books, Etc..HUGE CATALOG...$2.00. 
PYROTEK, P.O. BOX 300, SWEET VALLEY, 
PA 18656. (717) 256-3087. 


SCIENCE & HOBBIES 


TELESCOPES, MICROSCOPES, BINOCU- 
LARS, SCIENTIFIC/ EDUCATIONAL SUP- 
PLIES, NIGHTVISION, RIFLE SCOPES, RAN- 
GEFINDERS, METAL DETECTORS... KENIN 
SCIENTIFIC DISCOUNT 1-800-600-6291 


SPORTING GOODS 


IS YOUR CROTCH KILLING YOU? The ...Tilta: 
Rumpa... reduces pressure points by maintaining 
even weight distribution on the bike seat. 
www.noleco.com888-674-4465. 


LES HITTER 


Tony GWYNW'S favorie 


batting practice tool s the 
SOLOHITTER. The world's 


only seff-contained baseball 
ictce system 


1-800-886-7774 
CURITY /SURVEILLANCE 


Cheatin Spouse? Its midnight, do you know 
where your spouse is? Hidden in the car, the 
Spousetrap(TM) will tell you where its been and 
when. i Installation, $695 
1 


DOORBLOCKER- PERSONAL TRAVEL SE- 
CURITY. Powerfull Compact Portable Door 
Lock. (877)972-8116 9am- 3pm. 


Surveillance Equipment, Night Vision Telephone 
Security, Counter - surveillance, Miniature Cam- 
eras Over 300 Products www.spybase.com 
800-570-5562. 


Surveillance/ Security Recording/ Security. We 
have everything. Complete Catalog On-Line 
www.spymart.com (770)-591-7794 


STAMP COLLECTING 


Penny Stamp Approvals, Regardless Catalog. 
Kloster 18289 Bunny Drive, Jamul, CA 91935. 


e Mills e Metals «Books 
* Precision Instruments 
* Steam Engine Kits 

masse Lj 
Campbell T "Tools Company 


2100-P Selma Rd., Springfield, OH 45505 
www.campbelltools.com 


UNUSUAL ITEMS 


40 CALIBER BLOWGUNS AND ACCESSO- 
RIES. SEND $1.50 CHECK OR MONEY OR- 
DER FOR CATALOG TO: JK ENTERPRISES 
18837 DURAND AVE, UNION GROVE, WI. 
53182. 


WATER PURIFICATION 


Electronic Softening & Descaling, uses no 
chemicals, installs without plumbing work, 
moneyback guaranteed performance, $399.95 + 
shipping. EcoSoft Engineering 1-800-275-7070 


| FREE Waterwise Catalog 
| 1.800.874.9028 Fax 352.787.8123 
| http://www.waterwise.com 


WIRELESS TV 


Ask us how 
to reach over 
6 million 
responsive 
readers 
800-445-2714 
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EDITED BY BOB SILLERY 


butions to Popular Scienca, Editorial Dept.. 2 Park Ave 
New York NY 10016. We are not responsible tor loss ot 
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ing Skylab 


FILING A BEHIND- 
the-scenes story 

of the space-repair feats 

of Skylab’s crew, POPULAR 
Science Consulting Editor 
Wernher von Braun re- 
ported that none of the 
ensuing subsequent mis- 
sions could have taken 
place without their efforts, 
which saved the $2.5 billion 
project from disaster. The 
astronauts were able to 
extend a jammed solar wing 
in a spectacular spacewalk 
of more than 3 hours in 
270-mile-high orbit. The 
tool used to release the 
solar wing is at right, 
above.— October 1973 


Visit www.popsci.com for the following additional looks back: 


Evolution of 
an Industry 
FRI WE charted 


the evolution 
of the silk industry 


from its fabled, accidental beginnings in about 2640 B.C., 
when the Empress Si-ling-Chi played with a silkworm cocoon 
in a warm water basin. China was able to guard the secret of 
the humble silkworm, shown here with larva, pupa, cocoon, 
and moth, for some 3 centuries. Silkworm eggs and mulberry 
trees were smuggled into Europe in 552 A.D., and by the end 
of the 19th century, silk was created by hand in factories like 


the one shown.— October 1873 


“Silk is created in exactly the same way today,” says William 
Kattermann of the International Silk Association. "In some 


cases, the cocoons are whisked semi- 


automatically, but it's still 
essentially hot water in 
little basins." 


WRITING 

under his 
own byline, Rear 
Adm. William A. Moffett, 
chief of the Bureau of Aero- 
nautics, U.S. Navy, predicted 
the advent of the "monster 
plane-carrying airship of the 
future" (concept shown). 
Because the United States 
possessed the only extensive 
helium supply in the world, 
safer helium would be used 
rather than hydrogen. At the 
Lakehurst, New Jersey, naval 
base, a towering mooring 
mast (right) was ready for 
the first American-made 
dirigible.— October 1923 


* Mastering the Science of Billiards, by Willie Hoppe (1923) 
* Armored Monster Once Roamed Texas (1923) 
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When the German airship 
Hindenburg burst into flames 
at the Lakehurst mooring 
mast in 1937, the era of zep- 
pelin-type airships suffered 
a fatal blow. Retired NASA 
engineer Addison Bain, who 
researched the Hindenburg 
tragedy exhaustively [" What 
Really Downed the Hinden- 
burg," Nov. '97], argues 
that flammable fabric, not 
the hydrogen lifting gas, 
was to blame. 


ocrostn 1999 Portis 


Read the fine print. 
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Winston 


No additives are in our tobacco, for true taste. 


ev [==] 
16 mg. "tar", 1.1 mg. nicotine av. per cigarette by FTC method. 


SURGEON GENERAL'S WARNING: Smoking 


Causes Lung Cancer, Heart Disease, 
Emphysema, And May Complicate Pregnancy. 


THE NEW CHEVY S-10 4x4. 
~~ OR cH 


HOW TO GO WHERE NO MAN IN HIS 
RIGHT MIND WOULD GO. 


www.chevrolet.com 1-800-955-2848 Chevy S40" Like A Rock P 


cd 


